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Opium control in Iran — a new regime 


By Dr. A. H. Radji, Minister of Health, Government of Iran 


The three years’ tenure of office of the board constituted 
to supervise the struggle against opium addiction in Iran under 
the 1955 law * expired at the end of October 1958. In Novem- 
ber 1958, therefore, a change in the method of administra- 
tion of the anti-opium campaign was introduced. This change, 
which is intended to concentrate the administrative effort 
required to continue the struggle, and at the same time to 
widen its scope, comprises (1) the placing of the adminis- 
tration under the control of a director-general; (2) the exten- 
sion of his sphere of work to all narcotics, and (3) the 
strengthening of the 1955 law where the experience of the last 
three years has shown that weakness exists. A great deal has 
been learned in these three years as to the most effective 
means of carrying on the campaign against the drug evil; 
these lessons are now being applied. In addition, the course 
of action itself has taken a different turn and broadened in 
certain aspects. It is recognized that change and a shifting of 
emphasis within the main pattern were inevitable; the new 
administration is designed to be at once more effective and 
more flexible than the old. Thus, while there is still a problem 
of internal production of illicit opium, the main emphasis 
is now on the illegal importation into Iran of opium and 
other drugs to fill the gap left in the illicit market by. pro- 
hibition in Iran. 

Considerable success has already been achieved, but it 
would be unrealistic not to face the fact that much remains 
to be done. It is estimated that both consumption of opium 
and the number of users of opium have been reduced by 
about two-thirds in the past three years. So there remains a 
grave problem. Moreover, the relative scarcity of opium, 
and its high price (forty times the price in 1956, or about £5 
to £6 an ounce of pure opium) have introduced three fresh 
problems — the use of heroin and cocaine as substitutes for 
opium by the wealthier users; the continued use of opium 
by the poorer classes, but of adulterated opium; and the 
smuggling of supplies into Iran, which was once a source of 
supply both to the legal and to the illicit market outside Iran. 


The principles implicit in the attack which Iran has made 
on this traffic are not changed. The problem is a grave one of 
public health, with ramifications in the fields of economics, 
agriculture and finance. There is also an enforcement problem 
of the first magnitude which causes the Government a series 
of administrative difficulties. In an address to the Iran America 
Society a few months ago I described opium asa health prob- 
lem which in Iran was on a level with tuberculosis and 
malaria. The number of users of opium and other drugs is 
not known accurately. It is certain that the number is high, 
and that unless it is reduced, and unless the reduction is con- 
tinued till the desire to use narcotic drugs virtually disappears 
in Iran, the Government and the Ministry of Health will 


* See Bulltin on Narcotics, Volume VIII, No. 3, and Volume X, No, 2. 


be faced with a situation of the utmost seriousness. While it 
is true that to a user of opium, when he is under the influence 
of the drug, life appears happier, his surroundings more agree- 
able, and he himself better able to bear the little annoyances 
of life, there is another side to the picture. Users of drugs 
develop loss of vitality, loss of weight, and susceptibility to 
other illnesses and toxic conditions. In time, their mental 
habits are affected — they suffer from defective memory, list- 
lessness, inertia, and lack of will. Their sense of responsibility 
is diminished and they become physically and mentally 
degenerate. Iran can neither prosper nor develop while 
suffering from such a wasting disease. A cure must be found. 


To cure those who can be cured and to remove by impri- 
sonment those who cannot be cured; to stop the supply of 
drugs from external and from internal sources; to fill the place 
of the poppy crop in the agricultural economy of the coun- 
try; to create a social climate in which the use of drugs is 
reprehended —these are the continuing tasks with which the 
new administration is faced. Not only must the administration 
display drive and a high degree of technical competence; 
it must also co-ordinate the work of a number of government 
agencies which are concerned with this work (police, gen- 
darmerie, customs officers and the Army on the side of 
enforcement; and the agricultural, health and finance agencies 
in their respective spheres). The administration must handle 
foreign relations, both with neighbouring countries and 
through the United Nations. It was in order to obtain the 
necessary combination of drive in the attack on these prob- 
lems, and of co-ordination in the direction and handling 
of the attack, that the decision was taken to concentrate 
authority in the new post of Director-General of Narcotics 
attached to the Ministry of Health. A detailed plan of action 
has been worked out which comprises a strengthening both 
of the law and of the administration. 


An amending law to the 1955 law awaits enactment by 
Parliament. It is designed to strengthen the old law in many 
necessary particulars. All narcotics are brought under one 
law, and gaps in that law are closed. Heavier penalties for 
trafficking in drugs are introduced. In the old law, the penalty 
(apart from fines) for an offence is generally imprisonment 
for six months to one year for a first offence, rising to two 
years, three years and five years for second and subsequent 
offences. The proposed new level is two to three years’ 
imprisonment for a first offence, rising to five years as a 
maximum for a second offence and ten years for a third 
offence. The death penalty is to be imposed for persistent 
large-scale smuggling, cultivation of the opium poppy and 
manufacture of heroin. Administration is to be tightened by 
a clearer statement of the responsibilities of officials, combined 
with heavy penalties for officials who are found guilty of 
being involved in the narcotics traffic. Members of the public 








Ne 


who obstruct official action will likewise be punished. There 
is a provision for the setting-up of special courts for trying 
narcotics cases, in addition to the court which has already 
produced excellent results in the speedy and effective trying 
of cases in Teheran. Any premises in which opium smoking 
is discovered may be sealed — a measure which is directed 
against shops and restaurants and also against private pre- 
mises. The financial arrangements for the suppression of the 
illicit traffic are to be improved. The statutory authority 
which gives effect to these reforms will be exercised by the 
Director-General of Narcotics. 


It is the main function of the new administration, therefore, 
to give renewed life to the battle against the abuse of drugs 
which Iran has waged for the past three years. Apart from the 
setting-up of the administration itself, steps have already 
been taken with this end in view. A fifty-bed hospital has 
been opened for the care of addicts in Teheran, and beds 
are being reserved elsewhere for this purpose in government 
hospitals. Enforcement of the law is being strengthened by 
the use of co-ordinating committees both at headquarters in 
Teheran and in the main stations outside Teheran. Good 
progress in training senior and junior officers for anti-narco- 
tics work is being made by the police school started through 
the good offices of “ Point Four ”. The return of a scientist 
after study, under United Nations auspices, of techniques of 
opium research is intended to initiate improved labora- 
tory work on drugs in the Iranian Health Ministry Labo- 
ratory. Advanced training for the Director-General has been 
planned with the aid of the United Nations Technical Assis- 
tance Programme and of the Government of the United 
Kingdom, and it is hoped that more laboratory training 
will become available. The Customs Frontier Guards, a well- 
organized and well-equipped military type of force which 
came into being some months ago, plays an important part 
in guarding Iran’s lengthy and difficult frontiers and the ports 
and airports. Contact on narcotics problems is being main- 
tained with neighbouring countries and with the United 
Nations. Measures of economic improvement are to be 
accelerated. Finally, the administration itself is now being 
streamlined, new blood being introduced, new methods of 
working being tried, and full emphasis being laid on speed 
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and efficiency of working. The principle of responsibility has 
been affirmed by an Imperial Order that where cultivation 
of the opium poppy is discovered or smoking dens are found, 
the head of the department of government which is at 
fault, police, gendarmerie, customs guards, or even the 
provincial governor-general may be dismissed. 


Iran is doing as much as is possible by her own efforts. 
In the past three years help has been given by the United 
Nations and United States overseas missions, and this help 
continues. For the future, it is desirable to look at the nar- 
cotics problem in this area from a wider and a more inter- 
national point of view. Iran has taken a decisive step, the 
prohibition of opium production, and has made that prohi- 
bition effective. There is now no Iranian opium in the inter- 
national traffic; internal consumption has been drastically 
reduced and will soon be down to the hard core which it is 
almost impossible entirely to remove. 


Iran would be only too pleased if no illicit opium or drugs 
from any other country were found in its territory. The 
initiative taken by the Afghan Government in _prohi- 
biting the cultivation of the opium poppy has had useful 
results, and the success of this prohibition is most important 
to Iran. The setting-up of a narcotics board in Pakistan is 
also welcomed. It is indeed vital to Iran not merely that all 
outside sources of supply of contraband drugs be eliminated, 
but also that, during the period necessary before such a pro- 
cess can be initiated and made successful, all countries which 
might be a source of supply of opium, heroin or cocaine, 
or in which there is a traffic in narcotic drugs, should assist 
Iran by providing information which may be useful to the 
new Iranian administration, and by effective police action 
to check traffic to Iran where such a traffic exists. Iran is 
fighting her own battle against narcotics. It is a battle which 
affects the traffic in illicit drugs all over the world, from a 
practical point of view, as well as by setting an example. 
A matter of world-wide interest is at stake. Iran believes that 
it is the declared policy of international agencies (as well 
as in their interest) to help her in this battle. Iran wishes them 
to re-assert and justify this policy and to continue to assist 
her practically. 


— 


The rate of development of physical dependence 
and tolerance to analgesic drugs in patients 
with chronic pain. Comparison of morphine, 
oxymorphone and anileridine’ 


By Nathan B. Eddy, M.D., Lyndon E. Lee, Jr., M.D. & Carl A. Harris, M.D.* 


Section on Analgesics, Laboratory of Chemistry, National Institute of Arthritis and Metabolic Diseases, National 
Institutes of Health, Department of Health, Education and Welfare, Bethesda, Md. 


Formerly, the general impression from clinical experience 
was the only means of judging the properties of tolerance and 
physical dependence liability (addiction liability) of a substance. 
Under these circumstances many years might elapse before a 
reasonably accurate appraisal of those properties of a drug 
was attained. During the past twenty-five years the Addiction 
Research Center of the United States Public Health Service 
Hospital at Lexington, Kentucky, has developed new tech- 
niques for measuring addiction liability and has compared the 
properties of many new drugs with those of morphine and 
related substances (Eddy, Halbach & Braenden, 1956). The 
dosage schedules employed and the utilization of post-addicts 
as the research subjects relate the results at Lexington more 
directly to liability to abuse than to the outcome of daily 
clinical experience, but substances found at Lexington to have 
morphine-like properties, and judged to be addicting, have 
shown similar properties when they came into clinical use. 
During the past ten years Seevers and his associates at the 
University of Michigan have developed other techniques for 
screening compounds for physical dependence liability using 
the monkey as the test object.* Their results have proven to 
be comparable in most instances to the results in man at 
Lexington and have provided a rapid preliminary judgement, 
with the added advantage that many more compounds could 
be handled than at Lexington in the same period of time. 
The results in post-addicts and in the monkey are most helpful, 
but it would be still more helpful to know as soon and as 


clearly as possible the addiction hazard of daily clinical use of 
analgesic drugs. 


An attack upon the question of addiction liability in clinical 
practice was initiated a little more than twenty years ago under 
the auspices of the Drug Addiction Committee of the National 
Research Council (Eddy & Himmelsbach, 1936; Lee, 1942). 
Selected subjects with chronic pain were given morphine or 
another comparable analgesic in an amount and at an interval 
just sufficient to control their pain. At two- or three-week 
intervals the analgesic was witheld for a period up to twenty- 


1 This study was supported in part by the Committee on Drug Addic- 
tion and Narcotics of the National Research Council from funds contri- 
buted by a group of pharmaccutical manufacturers. 

2 Formerly Chief of Surgery, Wayne County General Hospital, Eloise, 
Michigan. Present address : Veterans Administration, Washington, D.C, 

3 Director of Laboratories, Pondville Hospital, Walpole, Massachusetts. 

* Unpublished results, reported to the Committee on Drug Addiction 
and Narcotics of the National Research Council. 


four hours, and careful hour-by-hour observations were made 
for the appearance of abstinence phenomena. Recurrence of 
pain was the major difficulty and often made the period of 


withdrawal so short that no abstinence phenomena could 
be expected. 


The production of nalorphine has made possible a new line 
of attack. Wikler, Fraser & Isbell (1953) showed that nalor- 
phine would precipitate abstinence phenomena in subjects 
who had received 15 to 30 mg of morphine four times daily 
for three to seven days, or 10 mg of methadone four times 
daily for two to five days, or 15 mg of heroin four times 
daily for two days. Later in the addiction period, with any one 
of these drugs the same dose of nalorphine would precipitate 
a more intense abstinence syndrome. Indeed, later, during 
continued methadone administration, nalorphine precipitated 
abstinence changes which exceeded in severity those which 
ensued after abrupt withdrawal of morphine following long 
periods of addiction to high doses of that drug. These obser 
vations implied that physical dependence on morphine-like 
substances began to develop within a week, perhaps even 
with the first dose, and increased in intensity with continued 
administration. However, the results with methadone indicated 
that the intensity of abstinence signs precipitated by nalor- 
phine was not necessarily a basis for prediction of the intensity 
of abstinence which would follow abrupt withdrawal, since 
withdrawal of methadone was followed by a slowly develop- 
ing relatively mild abstinence syndrome (Isbell et al., 1948). 
Nevertheless, if morphine or another morphine-like analgesic 
were given for chronic pain and if nalorphine were given 
periodically during such administration in fixed amount 
and in fixed relation to the last dose of analgesic, followed by 
observation for characteristic abstinence symptoms, the 
appearance and intensity of such symptoms could be a measure 
of the time required for or the rate of development of physical 


dependence. The procedure to be described is based on. this 
hypothesis. 


METHOD 


Selection of patients 


From a population of patients with inoperable cancer,** 
individuals were selected who had persistent pain of an inten- 


** Part at Wayne County General Hospital, observed by Dr. Lee; part 
at Pondville Hospital, observed by Dr. Harris. 
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sity to warrant the application of an opiate. Their histories 
were scanned to select those with’ little previous narcotic 
experience and each patient was screened by an initial “ allyl 
test” (see below) to rule out an already existing detectable 
physical dependence. After the allyl test a suitable patient was 
started on subcutaneous administration of a coded medication, 
coded to provide double blind conditions. The patient remained 
on that coded medication as long as he or she remained under 
study, avoiding entirely other analgesics and so far as possible 
other sedatives. (Rarely, thorazine was given to control 
vomiting.) The analgesic dose was adjusted, if necessary, within 
the first two or three days toan amount giving satisfactory pain 
relief. It was repeated only when recurrence of pain demanded 
repetition and was increased only if pain relief was inadequate. 


Judgement of pain relief and tolerance 


With the first dose of coded medication, and with a single 
dose weekly thereafter, a careful record was kept on a check-off 
card of the degree of pain at the time of administration and 
at half-hour intervals until the next analgesic dose was given. 
This record was kept by a specially trained nurse observer, 
who also recorded all narcotic medication and assisted in 
the allyl tests. As described previously (Eddy & Lee, 1958), 
the categories of pain were given numerical values ranging 
from four for severe to one for no pain, and a pain relief 
score was derived by summing the differences between the 
value for pain present before and that at each half-hour after 
drugging. The principal role of these pain relief scores was a 
check on the adequacy of continuing analgesic medication. 
A diminishing score, with a maintained or increasing individual 
dose of analgesic, could also be indicative of developing 
tolerance. The chief criteria for the latter, however, were the 
size and number of the analgesic doses, summed to show 
the amount of analgesic required per week. 


Physical dependence, the allyl test 


The allyl test was performed initially as a screening procedure 
before the administration of a coded medication was begun 
and afterwards at two-week intervals, in each instance two 
hours after a dose of narcotic. Blood pressure, rectal tempera- 
ture, respiratory rate and pupil size were determined, and 
immediately afterwards 1.0 mg of nalorphine hydrochloride 
was injected subcutaneously. At about five-minute intervals up 
to twenty minutes, blood pressure, temperature and respiratory 
rate were re-determined and simultaneously the patient was 
observed for changes in the pupil and other characteristic 
signs. Unless the symptoms observed were strikingly charac- 
teristic or were severely disturbing to the patient, 2.0 mg of 
nalorphine hydrochloride were injected twenty-five minutes 
after the first dose and the observations were continued for 
at least another twenty minutes. In alternate weeks the same 
procedure was carried out, injecting 0.5 ml of normal saline 
(“ placebo test”) instead of nalorphine. In these tests the 
observer knew whether nalorphine or saline was injected. 


The signs looked for in each test (allyl or placebo) and the 
numerical values assigned to them are listed in table 8. These 
are based on the scoring system of Himmelsbach (1939), 


with some modifications. No limit was placed on the points 
allowed for respiratory and temperature changes; and abdo- 
minal or other cramps, urge to defaecation, and nausea were 
added to the list of signs to be scored. Blood pressure, respira- 
tory and temperature changes were the maxima observed 
during each part of a test, comparing in each case with pre-test 
values. Mydriasis was the observer’s judgement under uniform 
lighting conditions without quantitative measurement. A 
score (the sum of the values for all signs observed) of 15 or 
more was judged to be significantly indicative of the presence 
of some degree of physical dependence provided such a score 
was contributed to by something more than changes in blood 
pressure and respiratory rate. This condition or restriction 
was necessary because lability of blood pressure and respiration 
might occasionally, under the conditions of an unusual 
procedure, produce wide non-specific changes. This was seen 
in some of the placebo tests, even though the attempt was 
always made to have the patient as quiet, mentally and phy- 
sically, as possible. 


Drugs 


Despite our general knowledge of morphine and its ability 
to develop tolerance and physical dependence, this new pro- 
cedure demanded its inclusion as the standard. Compared with 
it were oxymorphone hydrochloride * and anileridine hydro- 
chloride .** Also, if the results were to have practical value, 
each drug had to be administered from the beginning in 
equipotent analgesic dose. Lasagna & Beecher (1954) have 
shown that the optimal analgesic dose of morphine (morphine 
phosphate) is 10 mg per 70 kg body weight. Wallenstein 
& Houde (1956) have determined and we have confirmed 
(Eddy & Lee, 1958) that the dose of oxymorphone hydro- 
chloride equivalent in analgesic effectiveness to 10 mg of 
morphine sulfate is very close to 1.0 mg (Wallenstein & 
Houde reported 1.12 mg, Eddy & Lee 1.02 mg). Several 
investigators have compared anileridine with morphine and 
pethidine (summarized by Eddy, Halbach & Braenden, 1957) 
with the conclusion that the dose equivalent to 10 mg of 
morphine is very close to 25 mg. Solutions were prepared, 
therefore, containing 10 mg of morphine sulfate, 1.0 mg of 
oxymorphone hydrochloride or 25 mg of anileridine hydro- 
chloride per 0.5 ml, and the starting dose for each patient 
was 0.5 ml per 60 kg of body weight. 

To make the procedure double blind and randomize drug 
administration from patient to patient, each drug solution 
was supplied to the investigators under five code letters — 
morphine, E, G, J, L, and O; oxymorphone, A, C, F, M 
and N; anileridine B, D, H, K and P. Coded drugs were 
assigned to successive patients in alphabetic sequence. Admi- 
nistration was subcutaneous. 


* Oxymorphone (INN) is 14-hydroxydihydromorphinone, Numor- 
phan .® It was supplied to us in multiple dose vials, 1.0 mg of the hydro- 
chloride per 0.5 ml by Endo Products, Inc., through the courtesy of 
Dr. M. J. Lewenstein. 

** Anileridine (INN) 


is ethyl 1-(p-aminophenylethyl)-4-phenyl4- 


piperidine-carboxylate, Leritine .© It was supplied to us in multiple dose 
vials, 25 mg of the hydrochoride per 0.5 ml by Merck Sharp & Dohme 
through the courtesy of Dr. Frederick K. Heath. 

Morphine sulfate in multiple dose vials, 10 mg per 0.5 ml, was supplied 
by Endo Products, Inc., and Merck Sharp & Dohme. 
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RESULTS As a check on the initial adequacy of the three analgesics and 


ee the equipotence of the respective concentrations employed, 
Adequacy of pain relief the first five days of drug administration for all patients who 
received a coded medication for at least two weeks are shown 
in tables i, 2 and 3. The variation from patient to patient is 
a variation according to body weight; the variation from day 


Although the starting dose of each drug solution was 0.5 ml 
per 60 kg body weight, adjustment of the dose was made, 
if necessary, during the first few days to ensure adequate relief. 


Taste 1. — Initial adjustment of analgesic dose 
Morphine sulfate, 0.5 ml = 10 mg 

















Patient | Ist day | @nd day $rd day 4th day 5th day ete 
SOT Gs oaeent 4x0.40* 2x0.40 2x0.40 3x0.40 3x0.40 10 
ie Pe. Sens 2x0.28 2x0.28 3x0.28 1 x0.28 1 x0.28 10 
Lb. Bi Setes se 2x0.80 4x0.80 4x0.80 5 x0.80 5 x0.80 10 
ic eS ede Goa 20.56 4~x0.56 4x0.56 6 x0.56 6 x0.56 10 
ae, asa ys 2x0.48 | 6 x0.40 6x0.40 6 x0.57 6x0.48! 10 
Wi We hora was 2x0.58 20.58 5 x0.58 4x0.58 1x0.69 10 
Seer 2x0.47 3x0.47 4x0.47 2x0.47 1x0.47 10 
| iy SSS 4x0.47+2x0.56 2x0.56+3 x0.62 6x0.62 4x0.62+2x0.74 6 x0.74 16 
ey Sn a bee tc 2 x0.67 3 x0.67+3 x0.89 5 x0.89 5 x0.89 6 x0.89 13.3 
Tak. Saks iss 2x0.47 | 5 x0.47 5 x0.48 5 x0.58 2x0.58+3 x0.702 10-15 
ee tei sks 4~x0.43 6x0.43 5 x0.43 6 x0.43 2x0.52+3 x0.55 10 
Pe a Ove vicls 1x0.39 | 3x0.39 3x0.39 3x0.39 3x0.39 10 
Wy, Wercukcachs 2x0.50+1 x0.63 2x0.63+4 x0.83 5 x0.83 5 x0.83 5 x0.83 16.6 
ly 1 x0.43+1 0.52 5 x0.52 4x0.52 4x0.52 3x0.52 12 
CAEL woroaccaies 1x0.544+2x0.82 | 6 x0.82 4x0.82 5 x0.82 4x0.82 15 
Ceri sen cr 4x0.48 5 x0.48 3 x0.48+2 x0.57 5 x0.57 5 x0.57 12 
a Ws wdan tt 2x0.56 | 4x0.56+2x0.67 5 x0.67 6 x0.67 3 x0.67+2 x0.84 12 
(Eee ee 2x0.28 2x0.28+2 x0.36 6 x0.36 5 x0.36 5 x0.36 12.8 
ee Ma ree 1x0.744+2x0.86 | 3x0.86+2x1.09 5 «1.45 5x1.45 5x1.458 20 
|} +2x1.45 











* Number of doses per day, and individual dose in ml. A day is midnight to * Dose was decreased to 1.34 in second week, to 1.28 in third week, and increased 
midnight; first day always incomplete, because of irregular time of starting coded again to 1.60 in fourth week, continuing at that level. 
medication. 


Note, — In this and all succeeding tables, or sections of tables, data on patients 
* Continued at this level for 10 days. above double cross line were obtained at Wayne County General Hospital; on 
* Increased rapidy, during second week to 1.0, held at that level for two weeks those below it at Pondville Hospital 
and then decreased again to 0.89 for remainder of study. 


Taste 2. — Initial adjustment of analgesic dose 
Oxymorphone hydrochloride, 0.5 ml = 1.0 mg 


Patient | lst day 2nd day 3rd day 














4th day cc ounies 
| 
RA kG 2x0.54* 4x0.54 2x0.54 4x0.54 4x0.54 1.0 
AMé.c.scc 2x0.57 3 x0.57 2x0.57 2x0.57 20.57 1.0 
Ba ® con 3x0.37 6 x0.37 6 x0.37 6x0.45 6x0.451 1.2 
Rt oe cate 2x0.40 6 x0.40 6x0.40 2x0.40+3 x0.48 6x0.48 2 1.2 
Ee os 2x0.46 4x0.46 3x0.46 6 x0.46 4x0.46 1.0 
AL Shick 11.3543 x0.43 4x0.43 6x0.43 3x0.53+2 0.71 5x0.712 2.0 
BW cite 4x0.62 5 x0.62 5 x0.62 4x0.62 2x0.62 1.0 
See 1x0.41 3x0.41 1x0.414+2x0.55 10.55 3x0.55 1.33 
Re Re ceseceac 2x0.60+1 x0.48 4x0.48 3x0.48 3x0.48 5 x0.48 0.8 
om ee ee 10.4443 x0.53 6x0.53 2x0.53+3 x0.67 6 x0.67 6 x0.67 1.5 
BHR e068 2x0.48 5 x0.48 1x0.48+4x0.60 5 x0.60 5 x0.60 1.25 
See 10.39 6x0.39 6x0.39 5 x0.39 3 x0.39+3 x0.47 1.0 
BR ooo tea 4x0.47 2x0.474+4 x0.58 3x0.58+1 0.70 3 x0.88+4x1.17 6x1.178 2.5 
+3 x0.88 
Ae | eeteaee 2x0.40 3x0.40+1 x0.48 5x0.61 5x0.61 5 x0.61 1.5 
+2x0.61 

PREP asics SN 1x0.53 2x0.53+3 x0.64 3x0.64+2x1.06 4x1.06 4x1.06 2.0 
BG. ocak cats 1x0.51 4x0.51 3x0.51+2x0.62 6 x0.62 5 x0.62 1.2 








* Number of doses per day and individual dose in ml, A day is midnight to 


midnight, first day always incomplete because of irregular time of starting 
coded medication. 


* Continued at this level through two weeks. 
® Continued at this level through five weeks. 
* Continued through two weeks and then decreased. 
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TABLE 3. 


Initial adjustment of analgesic dose 


Anileridine hydrochloride 0.5 ml = 25 mg 










Patient ist day 





3rd day 


Effective dose 


we Oy (mg per 60 kg) 


5th day 





a 3x0.34* 1x0.34 1 x0.34 2x0.34 2x0.34 25 
Sa cates 3x0.34 3 x0.34 3 x0.34 3 x0.34 3 x0.34 25 
eGhieies es 2x0.57 2x0.57+2 x0.68 4x0.68 4x0.68 4x0.68 30 
i ae. oo 6.0900 1x0.54 4x0.54 4x0.54 2x0.54 3x0.54 25 
Wee Bes av eds 2x0.44 5 x0.44 3x0.44+42 x0.53 6x0.53 5 x0.53 30 
Be Rae. ater enk 2x0.48 5 x0.48 2x0.48 3 x0.48 3x0.48 25 
oe) See 10.50 4x0.50 5 x0.50 3 x0.50+2 x0.60 5 x0.60! 25-30 
a Bie ibe +00 4x0.42 3 x0.42 4x0.42 4x0.42 1x0.42+3 x0.56? 25-33 
ae 3x0.77 3 x0.77+2 x0.96 6 x0.96 5 x0.96 5 x0.96 31 
We BU a0n00- 4x0.57 40.57 2x0.57 3x0.57 | 5 x0.57 25 
Se SP aS 4x0.34 3 x0.34 3 x0.34 3x0.23 4x0.34 25 
By Bs a ¥ecieds 3x0.43 3 x0.43 1x0.43 2x0.43 3x0.43 25 
Wi aA AKe» ests 3x0.40 3x0.40 4x0.40 3x0.40+2 x0.50 4x0.50? 25-31 
Be iWa tacs eas 2x0.50+2 0.75 3x0.75+2x1.00 3x1.00 4x1.00 4x1.00 50 
Behe 2x0.57 3 x0.57+2x0.73 5 x0.73 4x0.73 5 x0.73 32 
Bide tein ds 4x0.90 6x0.90 5 x0.90 5 x0.90 5 x0.90 25 
Se a eee 1 x0.37+3 x0.49 3 x0.49+3 x0.61 5 x0.61 6x0.61 5 x0.61 41 




















* Number of doses per day and individual dose in ml. A day is midnight to 
midnight; first day always incomplete because of irregular time of starting coded 
medication. 


to day reflects judgement of the adequacy of pain relief. In the 
last column in each table the dose which appeared to be suffi- 
cient for a particular patient has been converted to the dose 
in mg per 60 kg of body weight. This dose did not vary from 
the previously accepted equipotent dosage by more than 25% 
in 68.4% of the patients who received morphine, in 62.5% of 
the patients who received oxymorphone, and in 76.4% of the 
patients who received anileridine. This would seem to be a 


reasonable confirmation of the equipotency of the solutions 
used. 


The dose of each drug was adjusted as necessary throughout 
the study to maintain reasonable comfort. A tabulation of the 
week-to-week pain relief scores (table 4) indicates that this 
was always accomplished. 


Tolerance 


Tables 5, 6 and 7 present a record of narcotic administration 
for each patient: (1) the initial dose — i.e., the first dose or 
the dose as adjusted within the first few days for adequate 
relief; (2) the total amount of narcotic administered to each 
patient each week; and (3) the final individual dose for each 
patient. All amounts are given in millilitres to facilitate direct 
comparison of narcotic need or increases in narcotic medication, 
since equipotent drug concentrations were used. 


1 Continued at this level through three weeks. 
® Continued at this level through two weeks. 


Increase in individual dose and probably even more increase 
in the amount of narcotic used per day reflected developing 
tolerance, except as advancing disease increased pain intensity 
in these mainly terminal cases. The reason for discontinuing 
medication might throw some light on this complicating 
factor and has been indicated in the last column of each of the 
three tables under consideration. 


Tolerance was considered to be definitely evident in 12 of 
16 cases receiving oxymorphone, in 9 of 17 cases on anileridine, 
and in 9 of 19 cases on morphine. There was a greater difference 
in the average increase in the individual dose and in the weekly 
consumption of each narcotic. The final individual dose 
(average of all cases) was increased by 55.2%, 46.5% and 
33.3% with oxymorphone, anileridine and morphine, respec- 
tively. Considering only those cases whose coded narcotic 
administration continued through four weeks or more, the 
average percentage increase in individual dose at the end of 
four weeks was 55.2 for oxymorphone, 54.7 for anileridine, 
and 20.9 for morphine. For the same cases the narcotic con- 
sumption was on the average 78.9% greater in the fourth 
than in the first week for oxymorphone, 54.3% greater for 
anileridine and 26.0% greater for morphine. In other words, 
in this series of observations, when narcotic administration 
was adjusted closely to pain need, there seemed to be less 
tolerance to the analgesic effect of morphine than to that of 
oxymorphone or anileridine. 
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Taste 4. — Pain relief scores * 


Weeks 
Patient Initial 1 7 . 












































Morphine sulfate 
BS tn ced 21 23+ 
Re 9 7 5 
Be eer ae 18 20 13 
Re ee vse 12 16 13 18 15 12 23+ 
BAG Actas ck 20 12 7 9 13 21+ 14 8 
BAG, inescazs.c 10 19+ 16+ | 23+ 18+ 19+ 16+ 22+ 22 21 20 
Myst oc. sem 16+ 21+ 5 20 12 21+ 19+ 
BEM. son eccecn 22+ 14 16 13 8 
BEG. nore 22+ 17 22+ 20 
Bo clawtces 18+ 17+ 21+ 18 21+ 18 21+ 24+ 21+ 
Rie eee 19 19 14 19 
BD: We ees 15 8 19 21+ 19 19+ 18 
Bah oss 24+ 23+ 22+ 244 24+ 
Bake ee ek 22 23+ 24+ 
Cte ree 13 12 14+ 
Oe ee ns 13 
Bree .ackscncs 20 20 16 19 20 20 
BEN eas 19 15 24+ 20 12 12 11 14 21 
RG kk ccs 15 20 20 22 17 16 14 
Oxymorphone hydrochloride 
Ree oe 18+ 13 16 16 16 13 11 
RMR i oeak cs 8 19+ 21+ 21 12 15 24+ 14 13 14 19 13 15 
Boas ceatecs 14 12 10 9 11 10 14 14 5 18 14 
Sees. Get chor. 4 19 5 7 12 16 
Bs es 12 16 15 194 20+ 
RP ceva 17 184 224 19 
c Ek .. e 16 17 20 17 19 14 20 15 16+ 20 
g AE. chews 24+ 22 22+ 23+ 20+ 21 
y ME BS es 244 22 23 23+ 17 15 20 17 16 17 21 
g Bos. yt 21 22 
Bate sku 15 17 
8 ot, ee 15 22+ | 22 22 
1€ Bitiets sso can es 22 20 18 
REIS CG asicanat 7 19 12 18 5 
, Roe ee es 20 22 17 20 
of AS ae 18 19+ 23+ 20 17 23+ 13 
e, | Ne ee 
ce 
Anileridine hydrochloride 
ly MgB. sik 16 oa} a8 8 19 16+ 15 | 16+ 15 17+ | 18+ 12 15+ 
Se TGs oe Sate 6 17 21 17+ 15+ 14 11 13 ae 
nd Lice 11 s. S 22+ | 22 
_ EM deo 18 | 16+ | | 
sic We toss 16 17 12 15 
the Be ee 19+ 8 13 
of Mek. 13 244+ | 22 
ne, eee 22+ 14+ 
“a Ri Beste act 22 21 21 24+ 22 2 
ok WsaN Sc sen 13 15 22 15 14 12 12 20+ 24+ 22+ 
PP ae teu 23+ 20 20 15 15 
for FE. Weekes 18 21 15 18 15 2 6 17 20 
rds, B fa. 22 19 
tion BP. es 20 %.. 4549 15 16 21 
ob 3. cod 22 oa 
t i Cee 13 23+ 
t of MoE cca 14 23 19 19 
AVGRBC: . 5 5050 16.8 18.0 16.6 17.9 16.5 























Es 
* A + indicates that the record was incomplete; observations were terminated before pain returned to the level at the time of drugging. 
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Physical dependence 


The signs indicative of physical dependence (abstinence signs) 
or rather the numerical values for these signs (see table 8) 
for each patient and each allyl test are presented in tables 9, 
10 and 11. Under the heading “ Initial screening test ” are given 
the scores for all patients tested, whether or not coded medica- 
tion continued long enough for a second allyl test to be given. 
Table 12 summarizes the allyl test scores per patient and per 
test, and includes only those patients on whom at least one 
test was performed after the beginning of coded medication. 


For comparison, the results of placebo tests are summarized 
in table 13. 


One hundred and thirty-eight placebo tests were done in the 
course of this study; one only on 56 patients, two on each 
of 36 patients, and more than two on smaller numbers. The 
point scores for the placebo tests were low (average 5.2) and 
were derived almost entirely from changes in blood pressure, 
temperature and respiration. The few scores which were 
12 or more are shown in detail in the lower part of the table. 
Of the signs other than blood pressure, temperature or respira- 
tory rate change, goose flesh was noted 14 times, sweating 
6 times and lacrimation once. 


Initial allyl screening tests were carried out on 27 patients 
at Wayne and on 51 patients at Pondville Hospital. Definite 
physical dependence was detected in five cases. Ten other 
patients at Wayne and 21 others at Pondville were discon- 
tinued within the first two weeks for generally poor condition, 
uncGoperativeness or some other cause. Seventeen were 
continued on morphine sulfate, 14 on oxymorphone hydro- 
chloride, and 16 on anileridine hydrochloride for periods of 
two to twelve weeks and received one or more allyl tests 
during that time. One of the morphine cases must be excluded 


because physical dependence was already present at the time 
of the screening allyl test. 


TABLE 8 


Criteria for physical dependence 











Abstinence signs Symbol | Numerical value 

Systolic blood pressure ..... BP 1 point for each 2 mm Hg 
maximal rise, total not to 
exceed 10 points 

Rectal temperature ........ x 1 point for each 0.1° rise 

Respiratory rate ........... R 1 point for each respiration 
per minute increase 

PN nese he verwhnadens a 1 point 

POR cn iasoscevewene La 1 point 

rr Rh 1 point 

EE, 5. cdish oc weul'e wean S 1 point 

OME BE ew o'oc ates ancien G 3 points 

MNS. icc o cia wees My 3 points 

MOE fea dvnsthcsaeueeees Tr 3 points 

PME i bw dongs nese Re 5 points 

Abdominal or other cramps . Cc 5 points 

Urge to defecation ......... D 5 points 

WOU. os vi wah oh Wah aae Oe Na 3 points 

POE, SS. ave a ctbeccewe v 5 points for each act of emesis 





Definite physical dependence was demonstrated at some 
period in all but five patients given multiple allyl tests — 
one who received morphine, two who received oxymorphone, 
and two who received anileridine. In all these negatives, the 
period of narcotic administration was brief. Physical depe- 
dence was apparent after two weeks of drug administration 
in 11 of 16 cases when the narcotic was morphine; in 5 of 14 
cases when the narcotic was oxymorphone; and in 6 of 16 
cases when the narcotic was anileridine. Physical dependence 
was demonstrable at the end of four weeks in two additional 
cases and probable in another on morphine; in three additional, 
probable in another, on oxymorphone; and in five additional, 
probable in another, on anileridine. Of the ten patients who 
continued on morphine for six weeks, all must be considered 
to have developed some physical dependence within that 
time; of the seven patients who received oxymorphone for 
six weeks or longer, two were doubtful as to physical depen- 
dence at the end of six weeks and one was doubtful in the 
eighth week (see footnote 5 to table 12); and of the six cases 
on anileridine for six weeks or more, one was negative for 
physical dependence in the sixth, but strongly positive in the 
eighth week. These facts seem to indicate that the develop- 
ment of physical dependence was slightly faster with morphine 
than with either of the other drugs. 

These differences between the drugs were reflected in part 
and perhaps might in part be accounted for by the total 
amount of narcotic administered per week; but two facts 
must be kept in mind : the individual dose was based on body 
weight, and total narcotic consumption was related to pain 
need. Of the 16 patients on morphine, 12 received more than 
20 ml of morphine solution in the second week, and 9 of these 
were considered to have some physical dependence at the end 
of that time. Of the 14 patients on oxymorphone, 7 received 
more than 20 ml of oxymorphone solution in the second week 
and 4 of these were considered to be physically dependent 
at the end of that time. Of the 16 patients on anileridine, 
6 received more than 20 ml of anileridine solution in the second 
week, and 3 of these were considered to be dependent at the 
end of that time. In the main the patients receiving the greatest 
amount of narcotic were the ones who showed physical 
dependence, but there were patients on each drug receiving 
large amounts who had not yet developed physical depen- 
dence (that is, in the second week) at least as demonstrable 
by the allyl test. 


There appeared to be no tolerance to the analgesic effect 
of morphine in six patients —i.e., within the period of 
observation. Nevertheless, physical dependence became 
definite in five of these cases, and the sixth received morphine 
for only two weeks. Patient R. P. is noteworthy in this 
connexion. His initial dose was 0.56 ml of morphine solution. 
The dose continued the same throughout. From the middle 
of the second to the middle of the seventh week, when the 
study was discontinued, administration wa:, by the clock seven 
times a day. His pain scores indicated cor/inuous good relief. 
His allyl test scores after the 1.0 and 2.0 mg doses of nalor- 
phine were 1/0 initially, 3/23 in the secon:|, 6/36 in the fourth 
and 27/61 in the sixth week, marked physical dependence 
with no apparent tolerance. Physical dependence without 
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TE a 


Taste 9. — Allyl test point seores 
Narcotic medication = Morphine sulfate 





Abstinence si: * 
Patient = 







































































Total score 
12/6 
0/ 
| 0/0 
2/4 2/2 0/3 4/9 ** 
4/6 0/5 4/11 ** 
0/0 
3/6 3/6 
1/1 2/4 3/5 
2/5 | 0/6 2/il 
\ 3/0 3/3 6/3 
'. 4/6 3/3 7/9 
M. M. . 0/1 1/2 1/3 ** 
a SS 9/10 0/10 9/20 
D. W. 2/3 2/3 
Bo We Ak. 3/7 5/7 2/2 0/3 10/19 
C W4u.. 4/4 1/1 0/2 5/7 
OS 1/1 1/0 2/2 0/3 4/6 
CA aa daws 1/7 1/3 0/6 2/16 ** 
i ile Sdviss 1/1 1/1 
Dy Ma Ses 3s 2/2 1/1 0/2 3/5 ** 
ee 0/5 5 0/3 0/14 ** 
Be Besos tse 2/5 1/4 3/9 
A. Me. .... 5/4 1/1 6/5 ** 
} W. Me. 4/5 2/0 6/5 ** 
a EO 3/4 0/2 3/6 
a especies pssst ationmponeoasesemtinins oie Aooseamps eee ani As ne 
Second week 
Ba scers 3/10 0/1 0/1 0/3 0/3 0/5 | 3/23 
Re Wks cs 0/4 2/2 0/1 0/3 0/3 0/5 2/18 
Res Us hess 5/10 2/4 2/5 0/3 0/3 0/3 0/5 0/5 0/3 9/41 
} See 4/10 0/2 0/1 0/3 0/3 0/5 0/5 4/29 
F. M 1/2 1/1 | 2/3 
Ww. M 5/5 0/2 2/4 | | Wil 
H. D 0/3 12 0/3 0/3 0/5 4/26 
Sh 0/8 0/2 | 0/3 0/3 | O/5 0/21 
BOB. yas. 5 4/10 | 1/1 2/2 11 | 0/8 3/3 0/3 8/23 
AS Pcics i 9/- 10/- 1/- | 5/- 25/- 
D. W. 0/2 2/3 | 3/3 0/3 | | 0/3 5/14 
By Witke cds. 5/10 | 2/2 2/2 | 3/3 | 0/3 12/20 
Bo Ses ces: 0/6 2/2 0/3 | | 2/ll 
, a eas 5/9 0/1 4/6 | 3/3 0/3 | 0/5 | 12/27 
_& ee 1/3 1/0 0/2 0/1 0/3 2/9 
; Poss 1/3 1/3 2/4 | O/3 3/3 5/5 12/21 
i | ee Mis Sud 6/10 1/0 2/0 | O/3 3/3 0/5 0/5 0/5 | 0/3 0/10 12/44 
sesso ues esses sce mes einai he ices egeimte eresous rant danas toe es sag ee ea nin 
| Fourth week 
ieee ga. 3/10 0/4 3/3 0/3 0/3 0/5 0/5 0/3 6/36 
c Bis Ba nid see 1/10 0/3 0/3 0/3 0/5 1/24 
Reiiiewsssia 1/2 1/1 2/3 
t he A 9/9 2/0 2/6 0/3 0/5 13/23 
Ri arn 7/10 0/8 0/3 0/3 0/3 5/5 5/5 17/37 
. —_—_—_—— 
j Se Sees 4/4 o/1 3/3 0/3 4/il 
a: o/1 0/3 0/3 0/7 
s We esas 5/3 2/2 ijl 3/3 0/3 0/5 11/16 
OAR 6/- 1/- 3/- 3/- 5/- 18/- 
t Oe 1/2 2/4 3/3 6/9 
SGeh we unas 4/4 1/5 il 0/3 3/3 9/16 
‘| BORE 058 10/- 2/- 1/- 3/- 3/- 5/- 24/- 
a SSS sles sess spapmsanss ooenae aisha oteeenese aia sata anda acer a 
g Sixth week 
BPG atv es 10/10 4/14 0/1 0/1 0/1 3/3 0/3 5/5 5/5 | o/3 0/15 27/61 
\— i ee ceca 6/10 0/10 3/3 3/3 0/5 0/3 12/34 
le is. Sis estas 2/7 0/2 o/1 0/3 2/13 
ec Ws Dis. sees 0/2 0/2 0/1 0/1 3/3 0/5 3/14 
a: See 10/10 0/1 2/12 0/1 o/1 0/3 0/3 0/5 0/5 12/41 
> Bess i.e 0/8 0/2 | afl 3/3 3/3 7/lq 
ct ioe. 32st 5/6 6/6 1/1 0/3 3/3 | 5/5 | 20/24 
f By ei wae 4/ 22 3/- 5/- | 34/- 
0: Bo ses tees 2/6 0/3 2/4 1/0 0/3 o/s | | 0/5 5/34 
1e te Seg hides 7/- |} @W- 3/- 3/- 5/- | 5/- | 24/- 
ccs secs eisai sso aiine emnsecemas ms Soaps ete ae a i aE eee etme ER ee OL eS ee 
ne Eighth week 
: TR, Matecdes 3/ 3/ 3/- 5/- 5/- 5/- | 24/- 
LIS F. M. 1/10 | 0/1 1/1 0/3 2/15 
Ww. M 2/7 2/10 | 0/3 0/5 4/25 
mn. eek eck 9/10 1/1 2/2 i/l 3/3 0/3 16/20 
lle es. 5/10 2/4 0,3 0/3 0/5 7/25 
i Tenth week 
ne Moan. 8/10 1/1 3/3 0/3 0/5 12/22 
en W. M | 10/10 | {3 0/3 | 0/5 | 10/21 
: RRS 10/10 1/0 4/0 0/3 0/3 0/3 0/5 0/5 15/29 
ef. Twelfth week 
r= BCR scass | 4/10 | 1/1 | | | 1/l | 3/3 | 0/3 | | | | | | 9/18 
rth * In each instance the first figure is the appropriate score after 1 mg, the second ** Coded medication continued for less than two wecks, on account of patient's 
ce figure the score after 2 mg of nalorphine. A zero or blank indicates no change or 


condition, transfer from hospital, or other cause, so that a second allyl test was 
ubsence of that sign. A figure followed by a dash indicates that the 2 mg dose of not given. 
ut nalorphine was not given in that test. 
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Tasie 10. — Allyl test point seores 
Narcotic medication — Oxymorphone hydrochloride 













Patient 
BP 








Abstinence signs * 





1a | mh | s | G | my | tr | 


Initial screening test 








Total score 

























































































R. H. 2/8 4/4 : 6/9 
a on aes 2/0 2/0 | 4/0 ** 
RES | 0/0 ** 
Mee ieeote 3/6 10/0 } 13/6 ** 
M. W. 10/10 16/22 1/1 1/1 3/3 0/3 36/51 *** 
eG 4%.%- 0/4 6/6 9/19 *** 
8, 2/10 6/10 3/3 13/35 *** 
Be BGs sore 0/3 | 0/3 
a Rk vackines | 0/0 
i ee aca 7/4 6/4 | 15/10 
i APPS 1/2 | 3/4 
E. A. 0/1 o/1 1/3 ** 
Z Re 0/3 4/4 ** 
Bet te 0 0/1 2/1 
is inane 0/2 4/2 10/11 
Me ans 2/1 0/3 2/4 
Eee tdees 10/10 10/10 
Rae acess 7/2 8/3 ** 
ee 2/8 0/1 0/3 2/12 ** 
Baie wabees 0/2 1/0 lifli 
Red Mla tae 6:3 2/6 0/6 0/3 2/15 ** 
i ee 5/6 5/6 
is: ee iitte <s 0/3 0/6 ** 
eee 0/1 1/ 
R. W. 0/1 0/2 
woes 1/4 0/1 2/6 
See 1/1 4/6 5/7 
Second week 
Be Mossi 2/5 | 4/4 6/10 
Se | 0/0 
5 2/8 | 4/8 0/3 0/3 6/30 
; 4/9 | 1/1 8/15 
L 3/3 0/1 0/3 3/8 
> ee 1/4 2/0 4/5 
9. He ites 0/3 0/1 3/3 6/10 
mY. 0/3 0/5 
I. G. 10/10 2/2 12/12 
Gy Bene oe 8/10 | 3/3 3/3 19/21 
Be ad totes 2/3 | 10/6 o/1 14/22 
R. W 5/8 | 0/1 3/3 13/19 
B86 e55< 4/10 4/12 
Rte 540% 4/3 0/3 0/3 8/20 
Fourth week 
1/2 | 0/3 0/3 1/10 
1/1 0/3 2/5 
0/3 0/4 | | 0/7 
2/3 1/l | O/l 0/3 0/3 3/16 
2/4 } il 0/3 0/3 7/21 
1/4 2/6 
10/10 1/1 3/3 0/3 19/27 
1/10 | 0/3 1/13 
10/10 10/15 
7/- 4/- 3/- 22/- 
1/10 ; 1/0 2/10 
1/5 2/4 0/3 3/3 12/16 
Sixth week 
> 4/2 2/0 3/3 3/3 12/11 
A. Mc. .... 2/9 3/3 5/12 
De TAs Ssh os 0/0 
ib ie f dian 4/- 8/- 1/- 1/- 3/- 3/- 37/- 
Te webee 5/10 2/2 o/1 0/3 0/3 7/24 
Ts. We weve 1/7 2/4 0/1 0/3 3/15 
a Te 10/10 2/2 0/3 12/16 
Eighth week 
6/5 4/4 3/3 23/34 
2/0 2/6 4/ll 
Bette, acxss 3/- 1/- 4/- 3/- 3/- 19/- 
Re We eivews 8/10 0/2 0/1 3/3 11/35 
Tenth week 
iy ek wows 4/10 2/10 1/l | 3/3 ] 11/33 
Rei sc 1/7 8/8 15/28 
Pa Mie: ove 5/- 2/- 3/- 20/- 
RiR. cease 10/- 2/- 3/- 28/- 
Twelfth week 
Beso 2/2 6/8 0/3 10/22 
Ee 8/- 4/- | | 3/- 25/- 








* In each instance the first figure is the appropriate score after 1 mg, the second 
figure the score after 2 mg of nalorphine. A zero or blank indicates no change or 
absence of that sign. A figure followed by a dash indicates that the 2 mg dose of 


nalorphine was not given in that test. 


** Coded medication continued for less than two weeks on account of patient's 
condition, transfer from hospital, or other cause, so that a second allyl test was 
not given. 


*** Some degree of physical dependence shown in screening allyl test; dis- 


continued. 





— 
tient's 
it was 


t; dis- 
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Taste 11.— Allyl test point scores 
Nareotic medication = Anileridine hydrochloride 







































































: Abstinence signs * 
Patient - Total score 
BP T mie La Rh s c | oy | Tr Re c D Na Vv 
Initial screening test 
Mba. sca 0/1 22 | | 2/3 
6. owe 8/2 20 | 4/4 14/6 
BeMe a tks 8/1 0/2 | 8/3 
Tee 4c eee 1/10 | 1/10 
We, ok | 0/0 
oe a i 
Re ss 4/10 4/10 ** 
eT cn wee 2/5 ; 46 | 0/1 0/3 0/3 6/18 *** 
SAB sot 3/8 | 2/0 5/8 ** 
BES ce ats 0/6 | | 0/6 
ee 0/1 1/0 | 0/1 1/2 
POM. 3. 1/1 ijl 
Ri Me. skh 0/3 0/3 
Woh su c:4 | 4/2 0/1 4/3 
RS 3.3, 0/1 0/2 | 0/3 ** 
i a 3/3 3/3 ** 
Sa SGA aes 6/10 10 | 7/10 ** 
oh 4/4 4/4 ** 
BPs ce 6/6 2/2 8/8 
F. M. 4/2 2/2 | 6/4 
ees 5/8 1/1 22 | 3/3 11/14 
Me PS 525 1/2 2/2 3/4 
: pe 0/: | 0/3 
FOE cases 1/2 1/0 2/0 | 0/3 4/5 ** 
ee hale) Xcess 5/5 0/2 2/0 0/3 7/10 
Sp ent ies ym aisles tgs a a a at Na EE 
Second week 
ie Se 1/5 20 3/5 
BAB a seus 0/1 0/3 0/3 0/7 
oy goes 0/2 6/8 0/3 6/13 
Bede uae 2/10 3/4 0/2 | 0/3 0/3 5/22 
oe. Sas 5/6 | 0/1 5/7 
~ ey 4/5 1/0 3/0 8/5 
SR 2/1 0,2 0/1 3/3 5/7 
Pisa ses 0/0 
a> wees 2/4 0/2 0/3 2/9 
Wolds. sees 0/5 0/2 0/1 1/1 3/3 4/12 
a Saree 1/3 1/4 0/2 3/3 4/12 
A ae 1/0 8/8 0/1 3/3 3/3 15/15 
Pets: visti 3/7 0/2 2/8 3/3 3/3 0/5 11/28 
BR: ns: 3/9 o/l 2/2 0/5 5/17 
Tote Kena 5/8 2/6 1/0 0/5 8/19 
Mae ixaes 5/- 1/- 3/- 3/- 5/- 3/- 5/- 25/- 
Fourth week 
See 3/3 0/2 3/5 
re | 1/5 4/10 0/1 0/3 0/5 5/24 
Baila shies o/1 2/2 0/1 0/3 0/3 2/10 
_f a 0/3 0/8 0/1 0/3 0/3 0/18 
Wie aie esac 1/7 0/1 0/4 1/1 0/3 3/3 5/5 7/24 
a ee 4/9 2/4 3/3 9/16 
Westie “Sane 0/4 0/1 2/4 1/l 3/10 
Pa ewes 6/10 2/5 0/3 0/3 0/5 0/5 8/31 
Ba. 5 ke 2/4 0/2 0/3 2/9 
TS dews.ct 4/7 2/4 3/3 3/3 0/3 12/20 
M. F 10/- 1/- 3/- 3/- 3/- 20/- 
: Sixth week 
er 0/3 0/ 
ce Ser 6/9 11/9 0/1 0/1 3/3 0/3 0/3 5/5 0/3 25/37 
SS eee 4/10 3/3 0/3 7/16 
W. N. 4/4 o/1 4/6 3/3 3/3 14/17 
F. M. 0/2 0/3 0/5 
Ee Be weece 5/7 1/1 0/3 0/3 5/5 3/3 0/25 14/47 
Eighth week 
Re 4/7 | 8/8 0/3 0/3 0/3 0/5 12/29 
W. N. 1/9 3/3 | 3/3 0/5 | 7/20 
F. M. 3/4 0/4 0/1 0/3 0/3 3/15 
Tenth week 
i ey | 10/10 | | 4/8 1/1 jan Tae: 2 3/3 | 5/5 | | | 27/31 
Twelfth week 


| 33 | 33 | 3/3 | 





* In each instance the first figure is the appropriate score after 1 mg, the second ** Coded medication continued for less than two weeks on account of patient's 
figure the score after 2 mg. of nalorphine. A zero or blank indicates no change or condition, transfer from hospital or other cause, so that a second allyl test was 
absence of that sign. A figure followed by a dash indicates that the 2 mg dose of not given, 
nalorphine was not given in that test. *** Some degree of physical dependence shown in screening allyl test; dis- 

continued. 
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Taste 12. — Summary of allyl test scores * 











Point scores ** (weeks) 



































. First score indicative 
aires Initial 2 4 6 8 10 12 games ce" 
Morphine medication 
ee) EE eee 12/6 2/18 Second 
BMD ds ctwtaaeen 0/0 9/41 Second 
TE, occ aac ante 0/0 3/23 6/36 | 27/61 Second 
ES, as 3 ob bie erect 0/0 4/29 1/24 12/34 24/— Second 
NE eck ovis oe eclee 3/6 2/3 2/3 2/13 2/15 12/22 9/18 Eighth 
ON. > send beware 3/5 7/11 13/23 3/14 4/25 10/21 Fourth 
ER 2/11 4/26 17/37 12/41 Second 
Ble MRS Tet dw ine vate’ (3 0/21 4/11 Second 
Nc as sare no Save 7/9 8/23 0/7 7/17 16/20 Second 
eM She 9-clo «ay wae 4/201 25/— | Second 
SE 4 ces «ak one 2/3 5/14 11/16 20/24 Fourth 
RHI Bias «'s.cin'p's MaRS 10/19 12/20 18/— 2 
MS ace Sek cee ple bee 4/6 2/11 3 
56: oS winks s Wraeae 5/7 12/27 Second 
4 1/1 2/9 6/9 34/— Sixth 
ME hs ss ae BE 3/9 12/18 9/16 5/24 7/25 15/29 Second 
AAG os whose ane 3/6 12/44 24/— |} 24/— Second 
SUE sd ccc aaa ae 4/6.5 7/21 9/16+ | 13/24+ 11/21 + 12/23 + About third 
Oxymorphone medication 
Dis ile scan ceneus 6/9 6/10 1/10 12/11 4 
MS so doles Sccaten 0/3 0/0 2/5 5/12 23/34 11/33 Eighth 
a Se 0/0 6/30 0/7 0/0 4/11 15/28 10/22 Tenth 5 
- Re ese 15/10 8/15 3/16 37/— Second 
Jee 3/4 3/8 7/21 Fourth 
Mistake cudaceoaen 2/1 4/5 2/6 3 
WG Minish. cccsescehne 10/11 6/10 19/27 7/24 19/— 20/— Fourth 
| SR rege 2/4 0/5 1/13 3/15 Sixth 
a Wy Oa v veice saeeres 10/10 12/12 10/15 12/16 11/35 28/— 25/— Fourth 
ede son va sceue cent 5/6 19/21 22/— Second 
Pe OM dc civwonciwn 1/3 14/22 Second 
i a cade amemes 0/2 13/19 Second 
eh I ee 2/6 4/12 2/10 3 
MD ddsnsdehsuede 5/7 8/20 12/16 Second 
Oe ee 4/5.5 7/14 6.7/13+ 11/13+ 14/27+ 18.5/30+ About fourth 
Anileridine medication 
We ae tee evan ecders 2/3 3/5 3/5 0/3 12/29 27/31 | 24/26 Eighth 
GO Ges th Fane 14/6 0/7 5/24 25/37 Fourth 
Wir taetess cycsene 8/3 | 6/13 2/10 4 
Pi beet vou veswss 110 | Si Second 
MGM dee devecvese 0/0 5/7 0/18 Fourth 
Mie Marac<o ate enwce 0/6 | 8/5 3 
PERCE. ehea ew av cass fe 1/2 5/7 7/24 Fourth 
iG Va vieawen snes es 1/1 0/0 3 
= Se ar 0/3 2/9 9/16 7/16 Fourth 
WEG vicoleeadiactes 4/3 4/12 3/10 14/17 7/20 Sixth 
Wes Cond an tddlects 8/8 4/12 8/31 Fourth 
SS! ees a es 6/4 15/15 2/9 0/5 3/15 Second ® 
Bs os od wae hie 11/14 11/28 Second 
eae toate wee steaet 3/4 5/17 12/20 14/47 Second 
MeL sway aon veeege 0/3 8/19 Second 
a, Sy sds, écekee 7/10 25/— 20/— Second 
Se, 4/5 7/134 6.5/16.7 10/21 About fourth 








* Includes only patients who received at least two allyl tests. 


** First figure total score after 1 mg, second figure total score after 2 mg of 
nalorphine. Where there is a dash instead of second figure, 


given. 


9 


1 Initial high score due to blood pressure and respiratory rate changes. 


* Some physical dependence present initially; it increased rapidly in intensity. 
This patient is not included in discussion of physical dependence development. 


mg dose was not 


* Score in fourth week below arbitrarily chosen level of significance but includes 
values for goose flesh and mydriasis after both doses of nalorphine. Some phy- 
sical dependence probable. 


* No apparent explanation for high score with some characteristic signs in 











second week, and low scores in later weeks. 


® Definite physical dependence not apparent during short period of drug admi- 


ni stration. 


* Earlier period score taken as significant because of appearance of mydriasis 
with each allyl test. 





udes 
phy- 


is in 


riasis 
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Taste 13. — Summary of placebo tests 
! ws, 
Seat — Signs looked for * Average score 
patients BP tA eo ee La Rh | s | G | My Tr Re per patient 
OE a IES 56 37/136 27/76 24/66 4/4 6/18 5/4 
Second <2... 36 22/80 15/37 18/60 1/1 2/6 5.0 
Third 66.5.2: 23 13/54 7/17 | 12/44 1/1 3/9 5.4 
Fourth ....... 10 7/25 5/11 8/24 1/3 6.3 
RIE vis i wcleak 9 2/3 4/11 4/14 1/1 2/6 4.0 
ct eee k's A 2/2 1/2 3/6 1/5 4.0 
TOTAL 138 5.2 (Aver.) 
Individual scores Total 
Patient H. B. ........ 2 2 8 | 2 
Sy. sive 10 { 2 16 
MOINS SS aoe 10 12 4 26% 
Ses 7 4 4 15 
i aes! 1 4 8 13 
es SE: 3 5 3 112 
a ine Bee 7 4 4 3 182 
ee 5 4 4 3 162 








* First figure indicates number of patients in whom change or sign was observed ; 
the second figure is the total score for that sign for all patients. A blank indicates 
that the sign was not observed. Gastrointestinal signs have been omitted from this 
tabulation because they were never seen in placebo tests. 


apparent tolerance was seen in one patient who received 
oxymorphone (patient F. O.) and in one who received ani- 
leridine (patient F. L.). The non-tolerant morphine patients 
who developed physical dependence had received their drug 
for three to ten weeks; the other non-tolerant physically 


dependent cases had been drugged for three and two weeks 
only. 


There were three patients on morphine (W. M., H. C. and 
B. B.), one patient on oxymorphone (F. R.) and one on 
anileridine (F. M.) who showed a significantly high score on 
the allyl test after two weeks and a lower score after four 
weeks of drug administration. For all these patients except 
F. R., the difference was almost entirely due to diminution 
in blood pressure and respiratory rate changes, signs such as 
sweating, goose flesh and mydriasis appearing at each test. 
In the case of F. R., goose flesh, mydriasis, tremor and rest- 
lessntss were reported for the allyl test at two weeks and none 
of these signs was seen in the four- or six-week test. Restlessness 
reappeared at the eighth week, tremor and restlessness at the 
tenth week, and mydriasis, tremor and restlessness at the 


twelfth week test. No explanation has been found for this 
discrepancy. 


The second or later allyl test in the same individual some- 
times produced discomfort in addition to the signs noted in 
the tables (tables 9, 10 and 11) and indicative of physical depen- 
dence. This has been summarized in table 14. Practically all these 
symptoms or complaints are a part of Isbell’s description of 
the nalorphine precipitated abstinence syndrome (Isbell, 1953) 
and while not included in the Himmelsbach scoring system 
or readily amenable to numerical evaluation, they would 
seem to be further evidence of developing physical dependence. 


1 Sharp rise in temperature due to intercurrent infection. 


® Three placebo tests on same patient, in each of which goose flesh was noted. 
See table 12 for his scores on allyl tests. 


Occasionally (also indicated in table 14) the administration of 
nalorphine appeared to cause the recurrence of pain, and 
restoration of comfort to the patient by injection of his coded 
drug might then be temporarily difficult. However, the allyl 
test is practicable and can be used as a physical dependence 
yardstick in clinical practice. There must be careful observation, 
and generally, to avoid undue patient discomfort, the 2 mg 
nalorphine dose should be omitted when the score after the 
1 mg dose becomes significant. 


SUMMARY 


Morphine sulfate, oxymorphone hydrochloride and ani- 
leridine hydrochloride were administered under code numbers 
on a double blind basis to cancer patients with chronic pain 
in an amount and at an interval just sufficient for control of 
pain. The period of administration varied from two to twelve 
weeks. The initial doses were based on previously determined 
analgesic dose equivalence of the three drugs (morphine 
sulfate 10 mg, oxymorphone hydrochloride 1.0 mg, and 
anileridine hydrochloride 25 mg per 60 kg body weight). 


Weekly pain relief scores were recorded as a check on ade- 
quacy of pain relief, and a careful record was kept of narcotic 
administration, both individual dose and daily amount, as a 
check on the development of tolerance. Most, but not all, 
patients developed tolerance to each drug during the period 
of observation, probably to a greater extent with oxymor- 
phone and anileridine than with morphine. 


Before beginning coded medication and at two-week 
intervals during such medication, each patient received one 
mg followed in twenty-five minutes by two mg of 
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Taste 14. — Unusual discomfort or recurrence of pain during allyl test 





Narcotic | 





Recurrence | Anxiety 
Patient medica- | _ of pain | Unusual discomfort | apprehension, etc. 
tion | during test | | 
sciscehpacichtasctas " = ; 
A, ORR. sek C Noted Irritability 
% BG acteees D Crawling sensation all over | 
- | Anxiety 
ia iy. wanna E Noted Apprehension 
Bh. th dee iooek's E Noted | 
Wile bo 0054 F | Noted | Apprehension 
Wee ost ts G | Noted . 
| 1 
ol EE ae J | Noted 
tah A Se Crawling sensation all through 
body 
Be Weise vee N | | 
Pees veekis O Felt bad all over | Irritability 
Rta oa teks s A Vague discomfort 
yadeens Noted 
ae tuah « | Noted Very uncomfortable | Bad mood 
ae B Noted | 
he B | Noted 
an ences Noted 
Pree eeces; C Marked feeling of discomfort 
an i ave eet C Noted 
oS eines « Noted 
bol ata ee Noted 
, ae Se D Noted | | 
Pe Ee, it oeuche D | Marked dysphoria Surly 
Wee E Crawling sensation 
Crawling sensation 
We Giessen C Uncomfortable 
dn Raewcn than Uncomfortable | 
ee ee: F Uncomfortable all over, not pain | 
See rant Noted Felt bad all over Apprehension 
Re Ws ecuuea G Felt queer, not pain | 
Noted Crawling sensation, feels | 
“terrible ” 
a. , awa Felt “funny ” all over | 
Pe W.. cecatey G Noted | | 
lai wayted Noted Felt “funny” all over | 
a Bere H Severe dysphoria 
ms ME ete J Vague discomfort 
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ty K | Noted General discomfort 
aS ae wham Noted Lo a 
Pi Be “gee-oee K General discomfort 
Weide Ciee des L Something wrong 
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discomfort 
awn Felt queer | 
=a buh General discomfort 
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Remarks 


Complains of noise and need to be disturbed, 
latter part of test 


Feelings of chilliness and numbness 
Hot and cold sensations 
Feeling hot all over 


Feeling of chilliness 


Feeling of warmth 
Dizziness 


Hot and cold sensations 
Feelings of chilliness 


Unable to explain 
Feels hot all over 


Discomfort of sudden onset 10 min. after 
2 mg dose of nalorphine 


Unable to explain. Feels tipsy 
Intense, patient in tears 


Emotionally disturbed 
Unable to explain 


Feeling of warmth inside 

Feeling of drunkenness. This patient claims 
sensations pleasant 

Unable to explain 


Unable to explain 
Emotionally disturbed 
Unable to explain 


Unable to explain 
Burning through whole body 


Feeling of warmth 
Feeling of warmth 
Feeling of warmth 


‘ 


Feeling of warmth. The test 


‘upsets ” her 


Unable to explain. Feeling of chilliness 


Hot and cold sensations 

Hot and cold sensations 
Chilliness 

Chilliness, feeling of swelling up 


Headache 


Feeling of warmth, Dizziness 
Feeling of chilliness 


a 


Narcotic medication : E, G, J, L, O = Morphine sulfate; A, C, F, M, N = Oxymorphone hydrochloride; B, D, H, K 


;? Anileridine hydrochloride. 
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nalorphine to detect’ the existence of physical dependence by 
precipitation of characteristic abstinence signs. This was 
checked by the administration of a placebo under the same 
conditions in alternate weeks. 


Physical dependence was detectable by the allyl test (nalor- 
phine administration) usually in two to four weeks with 


morphine and in about four weeks with oxymorphone or 
anileridine. 
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While nalorphine during chronic narcotic administration 
may cause some discomfort and may occasionally cause the 
recurrence of pain, it can be used successfully to indicate the 
development of physical dependence on the narcotic. 


The intensity of the abstinence syndrome precipitated by 
nalorphine is not necessarily indicative of the intensity of 
abstinence signs to be expected following abrupt termination 
of narcotic administration. 
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Drug addiction in the medical 
and allied professions in Germany 


By Professor Dr. H. Ehrhardt, 


President of the German Society for Psychiatry and Neurology 


Psychiatry in Germany has always shown a certain parti- 
ality for inquiries into the essential nature of addiction, and since 
the Second World War a number of authors — von Gebsattel, 
Mitscherlich, Wagner, Schultz, Zutt and others — have 
resumed the investigation of the familiar subject from par- 
ticular psychological and anthropological points of view. 
These researches provide the psychopathologist with a variety 
of new and illuminating findings and have set the scientific 
discussion of the subject in motion again. 


One reason for the revival of the discussion of addiction 
is the fact that, relatively frequently, addicted persons from 
the upper strata of society, and especially medical practitioners, 
enter German clinics for treatment. In the case of such patients 
we usually find no —or at least no convincing — medical, 
social or economic circumstances that adequately explain 
their addiction. In cases of this kind an interpretation of the 
addiction from the point of view of what is known as depth 
psychology, or “ understanding anthropology ”, may in some 
measure satisfy the diagnostic requirements of the physician, 
so long as he is not over-optimistic in his expectation of 
therapeutic guidance from such an interpretation. It would 
be quite wrong, however, to seek to explain in the same 
way the use — and more especially the abuse — of narcotics 
among primitive peoples. The Chinese opium smoker, the 
coca-chewing Indian of Bolivia and Peru, and even the 
alcoholic casual labourer of Hamburg have, so far as the 
causes of their addiction are concerned, little in common 
with, say, the pethidine-addicted senior house surgeon of a 
Munich or Chicago hospital. 


The control of narcotics addiction at the international 
level under the auspices of the United Nations Economic 
and Social Council and the World Health Organization can 
never be based on the psychological and metaphysical 
uniqueness of the patient with which psychiatrists rightly con- 
cern themselves; such international control can only take as 
its starting-point the sociological structure of various nations 
and the specific social and economic circumstances in which 
the many and varied forms of drug addiction manifest them- 
selves. The control of narcotics addiction among doctors and 
other members of medical and para-medical professions 
is, in this connexion, a special problem, of particular profes- 
sional significance, to which far too little attention is as 
yet paid in many countries. Precisely for this reason, it is 
most desirable that the World Health Organization and the 
United Nations should concern themselves with these matters. 


In Germany, the central and paramount topic is that of 
“addiction and the medical profession ”; by comparison with 
it, all problems of addiction to which varying degrees of 
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importance are attached in other countries are secondary — 
at least for the time being. (I would, however, stress that in 
saying this I am deliberately excluding alcoholism from the 
scope of this study.) The existence of narcotics addiction in 
the Federal Republic of Germany as a problem with social, 
health and criminal aspects is due to the fact that there are 
doctors who prescribe narcotics and doctors who are addicted to 
them. In this country, the doctor is now almost the only 
channel through which narcotics come into the consumer’s 
possession. As a consequence, the doctor’s responsibility has 
substantially increased, and Kraepelin’s much-quoted dictum 
“that there would be no morphine addiction if there were 
no doctors” is emphatically confirmed. It is an unfortunate 
fact that the country’s legislative provisions — which in 
themselves are perfectly serviceable, are repeatedly brought 
to the notice of every medical man and are reproduced in 
the medical textbooks dealing with morphine and in almost 
every pharmaceutical and therapeutic reference work — 
have not as yet been able to prevent the prescribing of far too 
many narcotic drugs of the most varied kinds, and have cer- 
tainly not led to a decrease in the number of addicted 
physicians. 

For the purpose of illustrating prevailing conditions in 
Germany, this paper will comment first —in the light of 
statistical data relating to the years 1954-1957— on the 
incidence of addiction and on the consumption of narcotic 
drugs. These comments will be followed by a discussion of 
a few legal questions of general significance and, in conclu- 
sion, by a statement of what are in practice the most important 
problems of therapy, rehabilitation and prevention. The 
central figure of this study is throughout the addicted doctor. 
While it is true that dentists, veterinary surgeons, pharma- 
cists and members of the other para-medical professions in 
the aggregate represent a large proportion of the total number 
of addicts, any one of these occupational groups, taken alone, 
accounts for a substantially smaller share than does the medical 
profession proper. Apart from these purely quantitative con- 
siderations, experience has shown that under the conditions 
prevailing in Germany an effective control of addiction can 
come only from the medical profession istelf. 


1. StatistricaAL DaTA 


There are both national and international statistics, partly 
very sound and trustworthy, concerning the production and 
consumption of narcotic drugs, the licit trade in such drugs 
and narcotic offences. By contrast, statistical data concerning 
the extent and effects of various forms of addiction in many 
countries are very incomplete. This remark is particularly 
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true of statistical data concerning addiction among doctors, 
even though they form, in all countries, a fairly well organized 
professional group which should, for that reason, be easy to 
supervise. This shortcoming is doubtless due in no small 
degree to a mistaken feeling of professional solidarity, to a 
misconceived respect for the rights of the individual and, 
finally, to ignorance of the individual and social consequences of 
drug addiction, in particular of addiction on the part of a doctor. 


The late Mr. P. O. Wolff, at one time the distinguished 
chief of the Addiction-producing Drugs Section of WHO, 
referred shortly before his death to the problem of the 
addicted doctor; one of the points he emphasized was that 
clarity in this field was desirable in the interests of the medical 
profession itself. Rasor, Crecraft and Pescor in the United 
States have each reported on the proportion of addicted phy- 
sicians in three or four age-groups of patients at the two large 
institutions for addicts which the federal United States autho- 
rities maintain at Lexington and Fort Worth. Vaille & Stern, 
in the period from 1946 to 1949, noted that there were seventy- 
five doctors among 687 addicts in France as a whole; in the 
department of the Seine the 768 cases recorded in the period 
from 1945 to 1953 included fifty-eight doctors and forty- 
nine persons connected with other professions in the medical 
field, including ten wives of doctors. one doctor’s daughter, 
and one pharmacist’s wife. In an official report by the United 
Kingdom Government to the United Nations relating to 
the year 1954 it was stated that, out of 317 addicts, sixty-nine 
were medical practitioners, two dental surgeons and one a 
pharmacist. And from private communications received from 
certain medical officers of hospitals we gather that in other 
countries (Austria, the Netherlands, the Scandinavian coun- 
tries and Switzerland) doctors likewise account for a high 
percentage of the persons hospitalized by reason of addiction. 


Thanks to the painstaking work of those responsible at the 
Federal Narcotics Bureau (Bundesopiumstelle), in the Public 
Health Division of the Federal Ministry of the Interior, and 
at the Federal Criminal Office (Bundeskriminalamt), since 
1952 we have had at our disposal a mass of statistical material 
which, if critically used, is of the utmost value, for it takes 
into account specifically the extent of drug addiction among 
doctors and members of other professions in the medical 
field. To reproduce the voluminous material in toto would 
excéed the scope of this paper, especially as the reader can be 
refered to the Government’s annual reports to the United 
Nations. However, for a proper comprehension of this 
study it is necessary that the reader should have some idea of 
the number and distribution of the addicts covered by the 
statistics, with special reference to the medical and para- 
medical professions and to the nature and frequency of use 
of the drugs consumed. 


Table 1 gives some figures reflecting the trend in the period 
1954 to 1957 inclusive. Of the 4,861 addicts covered by the 
1957 statistics, 2,791 were males and 2,070 females. The 
number of new cases each year is slightly over one thousand, 
while that of the cases deleted is somewhat lower. Of the cases 
added in 1957, 300 were accounted for by recidivists. What 
strikes one above all is that the figures are so constant; there 


are no substantial fluctuations at any point. The shift to 1 : 640 
in the ratio of addicted members of the dental profession is 
explained by the fact that about 17,000 dentists (not being me- 
dical doctors) were included in the statistics for the first time 
in addition to the dental surgeons formerly solely considered, 
under section 19 of the Dentistry Act of 31 March 1952 
(Bundesgesetzblatt 1, 221). The number of addicted pharmacists 
(less than 10 per 12,000) has become virtually insignificant. 
The shift in the ratios for all members of the medical and para- 
medical professions is explained by the inclusion of several pro- 
fessional groups not previously taken into consideration in this 
sector. Special attention is drawn to the high proportion of 
medical men in the total number of addicts (12-14%) and in the 
number of addicted members of medical and para-medical 
professions (60-68%). The ratio of addicts to non-addicts in 
the population as a whole, including West Berlin, is about 
1: 10,000. 

A more careful perusal of the statistical evidence also 
reveals the gaps and shortcomings of our present system of 
drug-addiction control. The statistical tabulation was pre- 
pared on the basis of the reports which the chief public 
health authorities of the various Lander compile from the 
returns of the individual public health offices and which these 
authorities submit annually to the Federal Narcotics Bureau. 
At present the only lawful means of identifying and keeping 
a check on drug addicts is the supervision, by the medical 
officer of health (Amtsarzt), of the narcotics registers kept by 
pharmacists pursuant to sections 27 and 28 of the Prescriptions 
Order (Verschreibungsverordnung) of 19 December 1930. Any- 
one who comes into contact with drug addicts professionally 
knows that this system, the only one at present possible 
in the Federal Republic for determining the abuse of narcotic 
drugs, is inadequate. Precisely among the more intelligent addicts 


we must therefore assume the existence of a hidden number which 
can hardly be estimated. 


We also have doubts when we read that 67.2% of the 
addicts comprised in the 1957 figures had become addicted 
through the administration of narcotics which was necessary 
for therapeutic reasons. This internationally customary dif- 
ferentiation between the therapeutic and the non-therapeutic 
origin of addiction is questionable because, as experience 
has shown, many addicts seek to veil their past history. 
In particular, doctors and other members of medical and para- 
medical professions almost invariably advance a therapeutic 
pretext. Furthermore, these figures unfortunately conceal the 
group of “ iatrogenous addicts” —a group which can probably 
never be taken into account in the statistics survey — in 
whose case one cannot say that the use of narcotic drugs is 
necessary except on pseudo-therapeutic grounds. In clinical 
practice, it hardly ever happens that one finds an addict whose 
addiction is a consequence of the administration of appro- 
priate doses of narcotics for a prolonged period in confor- 
mity with a genuine medical indication. According to our 
experience, genuine therapeutic grounds in the past history 
of the addicts included in our statistical survey exist in only 
a very small proportion of the cases, though it is scarcely 
possible to demonstrate this affirmation statistically. For that 
reason it seems to me that the customary distinction between 
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TABLE 1 
Drug addicts in the Federal Republic of Germany 








Number of drug addicts 


Of which members of medical and para-medical professions 
(per cent) 


Of which doctors : 
Actual figures and as a percentage of the total of addicted persons 
As a percentage of addicts members of the medical and para- 

medical professions 





Ration of amticted. to ab) GaGiOGS oo oic sis c.c ois vines nonce ga2 one dcs 
ee ee Ee eee ee eee 
Ratio of addicted to all pharmacists ..............ccsceeeccters 
Ratio of addicted to all members of the medical and para-medical 
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Unlawful obtaining of narcotics : 
(a) By addicts covered by the statistics (percentage of cases) ...... 
(b) By addicted members of the medical and para-medical profes- 

sions (percentage of cases) 


5 228 


1 062 (20.3%) 


723 (13.9%) 


1954 | 1955 1956 1957 


5 378 4 784 4 861 


1 088 (20.2%) | 1093 (22.8%) 970 (20.0%) 


737 (13.6%) 687 (14.4%) 586 (12.0%) 











64.5% 67.5% 62.9% 60.5% 
> 3: 6 1: 9 1,401 
1: 214 1 : 220 1 : 228 (1 : 640) 
1.337 1 : 670 1:1 100 1:1 200 
1:570 1: 490 (1 : 701) (1 : 750) 
42.0% 37.0% 37.8% 33.0% 
72.5% 71.0% 69.6% 64.0% 








the therapeutic and non-therapeutic origin of addiction is 
unfortunate and calls for revision. 


Table 2 shows the frequency with which particular nar- 
cotics were used in the years 1954-1957; the percentages were 
calculated from the data of the Federal Narcotics Bureau. 
This table likewise does not disclese any notable changes in 
recent years. About two-thirds of all addicts use the four 
substances heading the list, viz., morphine, methadone, 
pethidine and oxycodone. Among the substances less fre- 
quently used and not listed in the table, mention should 
perhaps be made of Pantopon and tinct. opii, which were, 
respectively, used by 2.4% and 1.9% of the addicts, in 1957. 


The preparations of the amphetamine-benzedrine group, 
which are not internationally recognized as addiction- 
producing drugs, still play an important part in the Federal 
Republic, mainly in the form of Pervitin and of the identical 
preparation Isophen. In the years 1956/57, Elastonon (benze- 
drine), on the other hand, was taken by only 0.3% of the 


TABLE 2 


Frequeney of use of particular drugs 
of addiction (percentages) 


Narcotic 1954 1955 | 1956 1957 
Mipeghine sis 66 cicneeies 21.40 | 19.40 19.80 18.90 
PO 17.50 17.10 18.50 18.80 
Per 16.40 14.20 14.70 15.60 
ONG snc caveucerues 9.80 10.60 10.00 9.10 
WUE Societe tes renee 6.80 6.10 6.20 6.30 
Hydromorphone ......... 6.40 6.10 6.45 7.20 
Hydrocodone ........... 6.30 5.60 5.60 5.50 
Acetyldihydrocodeinone. . . 2.70 4.30 3.80 4.05 
Ketobemidone ........... 4.50 4.20 4.30 4.40 
Levorphanol ............ 2.80 2.60 2.85 2.90 
GOD Cilicia wl 0.90 0.60 0.60 0.70 
MTOR 66 dis hicaic Ness 0.60 0.95 0.80 0.60 
CONES vcshcipeevctres 0.09 0.10 0.10 0.05 


addicts included in the statistics. According to our experience, 
the power of Pervitin to produce genuine addiction is rela- 
tively slight. If addiction does develop, however, this sub- 
stance has a marked tendency to produce psychotic reactions. 
The endeavours to draw as sharp a distinction as possible 
between addiction-producing and habit-forming drugs — e.g., 
the new definition approved at the seventh session of the 
World Health Organization’s Expert Committee on Addic- 
tion-producing Drugs in 1956— are most welcome. Expe- 
rience shows, however, that it is precisely this substance, 
Pervitin, which is used by many addicts either as a supple- 
mentary drug or alternately with a true narcotic or with 
barbiturates. In the interests of effective control of addiction 
we therefore continue to urge the inclusion of the amphe- 
tamine-benzedrine group in the list of narcotic drugs. 


A further feature observed by clinicians is the substantial 
increase in the number of addicts using several drugs with 
different effects. Such cases are particularly common among 
doctors, who use concurrently a number of drugs some of 
which have contrary effects (such as amphetamine and barbi- 
turates) in addition to opiates proper. The statistical record, 
which shows that about 25% of the addicts included in the 
1957 statistics took two or more narcotics at the same time, 
seems to me only partially to confirm this observation. The 
combinations mainly used were combinations of natural, or 
unconverted, with synthetic narcotics. 


2. FORENSIC PROBLEMS 


Although the purely numerical incidence of drug addiction 
is relatively low in modern Germany, regulations concerning 
narcotics and to some extent even a specific practice built up 
by the courts are found in nearly all branches of law. These 
statutory provisions are applicable with special force to 
doctors and other members of the medical and para-medical 
professions, and in the relevant case-law the same group of 
persons plays a prominent part. 
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Turning first to criminal lav, we may note, as a prelimi- 
nary observation, that the drugs of addiction at present com- 
monly used in Germany are of only trifling significance as a 
factor leading to crime. When in the official language of the 
police statistics on crime reference is made to drug criminality 
or drug offences, the offences in question belong to one of 
the following three groups: 


(1) Illicit trade in or smuggling of narcotics; 


(2) Unlawful obtaining and possession and unlawful trans- 
fer of narcotics; 


(3) Offences under the Narcotic Drugs Prescriptions Order 
of 19 December 1930, as amended. 


According to the police statistics on crime, 1,371 new cases 
of drug offences were reported in 1957. They accounted for 
only 0.08% of the total number of criminal offences reported, 
and the number of narcotics offences per 100,000 inhabitants 
was only 2.5. Even without further evidence, these figures 
prove that “drug criminality” hardly constitutes the central 
feature of the addiction problem in Germany. What is more 
important in this connexion, however, is that, according to 
the statistics (reproduced above) of the Federal Narcotics 
Bureau, 65% of addicted doctors and 64% of all addicted 
members of the medical and allied professions came into 
possession. of narcotics unlawfully, by such means as the use 
of unjustified prescriptions, falsely pretending to be suffering 
from disease, wrongfully prescribing for another person, 
the forgery of prescriptions, the theft of prescription forms, 
and so on. In recent years, however, never more than two- 
thirds — and sometimes only one-half — of these offenders 
figured in the returns of the criminal law enforcement 
authorities as well. 


In the field of criminal law the medical expert is often faced 
with very difficult problems in the certification of addicts, 
especially addicts of his own profession, in the light of the 
provisions concerning responsibility and _ irresponsibility. 
All attempts to find a universally applicable formula are, 
in present-day circumstances, doomed from the outset to 
failure. It has become more difficult than it used to be to 
recognize drug addiction in medical practice, because the 
classic clinical picture of morphinism has become rarer. 
No reliance can be placed either on contraction of the pupils 
—a .much-quoted symptom —or on withdrawal symp- 
toms. It is a matter of general clinical experience that even in 
a straightforward case of morphine addiction the abstinence 
symptoms are now seldom observed in the intense and 
conspicuous form which used to be so familiar in the past. 
At the moment it is not possible to give a convincing expla- 
nation of this peculiar change in the clinical picture of addic- 
tion and withdrawal. One reason is certainly the use of new 
drugs and the combination of several drugs. Another reason 
is that most of the semi-synthetic and synthetic analgesics 
of opiate character produce fewer withdrawal symptoms. 
In the case of an addict using methadone, benzedrine and 
barbiturates in combination, the phenomenon of drug crav- 
ing is, for physiological and pharmacological reasons alone, 
different in nature from that traditionally associated with 
“ classic” morphinism. 


Accordingly, a separate and thorough investigation in 
each individual case is necessary to determine whether and 
to what extent the capacity to act with discernment — and 
in some cases the capacity to discern — was, at the time of 
the offence, diminished either through the action of narco- 
tics or through abstinence phenomena. Under section 51 (2) 
of the Penal Code, it is a condition of any mitigation of the 
penalty that there must have been substantially dimi- 
nished responsibility. The psychopathy which so often 
can be diagnosed in an offender who is an addict does not, 
per se, as a personal factor, constitute a diminution of respon- 
sibility sufficient to satisfy the condition of the Penal Code. 
Subject to the qualifications, the conditions laid down by 
section 51 (2) of the Penal Code may be said to be present in 
offences which, by reason of their motivation, are connected 
with the phenomena of addiction or withdrawal, and espe- 
cially in offences whose purpose is to obtain narcotics for the 
offender’s own use. In rare cases, where there is a serious dis- 
turbance of consciousness or a pathological disturbance of 
mental functions in the state of acute intoxication with symp- 
toms indicating a psychosis, or where there has been a pro- 
found change of personality (e.g., through the abuse of drugs 
over a period of many years), the conditions of irresponsibi- 
lity within the meaning of section 51 (1) of the Penal Code 
may be present. 


The provisions of the criminal law specifically applicable to 
addicted doctors are contained in section 42 (1) of the Penal 
Code. The court may debar the offender from the exercise 
of his profession for a period up to five years if he has 
committed an offence which, in addition to constituting an 
abuse of the profession or a gross breach of his professional 
duties, is punishable by imprisonment for a term of not 
less than three months, and if the ban on his practising is 
necessary for the purpose of protecting the public against 
further risk. 


Provisions affecting members of the medical and allied 
professions are embodied in the “ Act concerning Dealings in 
Narcotics” (the Opium Act), of 10 December 1929, as amended, 
and in the “ Order concerning the Prescription of Medica- 
ments containing Narcotic Drugs and the issue of such 
Medicaments by Pharmacies”, of 19 December 1930, as 
amended. By virtue of the Constitution of 23 May 1949, 
these provisions, forming part of the law of the former 
Reich, were continued in force and are now federal law. The 
aforesaid Opium Act and the order have left scarcely any 
loophole by which a person who is patently a drug addict 
can escape a conflict with the law. Under section 10 (1) of 
the Opium Act a person who contravenes any of the Act’s 
provisions — which contain an elaborate catalogue of the 
numerous forms the offences may take — is liable to a term 
of imprisonment of not more than three years, or to a fine, 
or to both penalties, in so far as he is not liable toa more severe 
penalty under some other provision of the penal law. Under 
section 3 (4) of the Opium Act, pharmacies holding a trading 
licence and general authorization granted by the Narcotics 
Bureau may acquire and convert narcotic drugs, and may 
deliver such drugs against presentation of a prescription made 
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out by a physician, a dental surgeon or a veterinary surgeon. 
The supplementary provision — which affects the medical 
practitioner — of section 6 of the order reads: “ The medi- 
caments may not be prescribed except by a medical practi- 
tioner, a dental surgeon or a veterinary surgeon and may 
be so prescribed only if the administration of the narcotic 
drug in question is justified by medical, dental or veteri- 
nary considerations.” This provision, which seems so grati- 
fyingly clear, is overlaid in the subsequent sections (sections 
7 to 20) of the order with an almost bewildering mass of 
detailed regulations. 


The placement of an addict in an institution for the pur- 
poses of a withdrawal cure and rehabilitation is in practice 
the biggest problem facing the medical expert, and is at the 
same time the central problem of addiction control in the 
Federal Republic of Germany. According to the principles of 
treatment applied in the Federal Republic, withdrawal treat- 
ment cannot be given effectively except in a closed psychiatric 
institution. According to prevailing legal opinion, it is depri- 
vation of liberty (Freiheitsentzichung) within the meaning of 
section 104 of the Constitution to place a person in such an 
institution without either his explicit consent or a court 
order. Voluntary placement and voluntary submission to a 
withdrawal cure are of doubtful effectiveness, since the addict 
is not only free to leave at any time, but does in fact leave if 
for any reason the situation becomes too uncomfortable for 
him, or if he, or his relatives or his lawyer should take the 
view that he is cured and no longer in need of treatment 
or supervision. For this reason many nursing establishments 
decline to carry out a withdrawal cure unless the patient is 
committed to the establishment under a court order. 


The compulsory committal of a drug addict may be ordered 
by virtue of provisions of the criminal law or, as the case 
may be, of administrative or police regulations. Committal 
under criminal law —a procedure that has yielded satisfac- 
tory results in Berlin, for example — cannot be ordered 
except on proof of the commission of a punishable act. The 
procedure is as follows: first, the police authorities satisfy 
themselves by evidence that an abuse of narcotics has occurred 
and that the narcotics were obtained by unlawful means; 
after the medical officer or medical specialist has conducted 
an examination and expressed the provisional opinion that a 
case of drug addiction is involved — or that there are grounds 
for suspecting drug addiction — and that at the time when 
he committed the punishable acts in question the respon- 
sibility of the person concerned was at least substantially 
diminished, the judge makes an order, under section 126a 
of the Code of Criminal Procedure, for that person’s tempo- 
rary committal. If the criminal and medical aspects of the case 
are confirmed by the preliminary inquiry, which is carried 
out with the greatest possible dispatch, then, if the addict 
is declared to be either a person with diminished responsi- 
bility or an irresponsible person, he is committed to an 
institution for treatment and care pursuant to section 42 b 
of the Penal Code. Success depends on the speedy com- 
pletion — in a period of about four weeks — of the pro- 
ceedings before the court of first instance. 


In this connexion attention should be drawn to one other 
provision of criminal law which constitutes an innovation 
(most welcome from the point of view of social psychiatry) 
in the control of addiction. Under sections 23 to 25 (new) 
of the Penal Code, which were introduced by the Criminal 
Law (Amendment) Act of 25 August 1953, a sentence of 
imprisonment for a term not exceeding nine months may 
be suspended and probation ordered in its stead; the period of 
probation lasts not less than two and not more than five 
years. Under section 24 (1) (3) of the Penal Code the court 
has the power (among other powers conferred on it) to order 
the convicted defendant, during the term of probation to 
submit to medical treatment or to a withdrawal cure. If 
the prisoner fails to obey this order — ice., if he fails to 
observe the conditions of his probation — then the court 
revokes the suspension of the sentence. 


For the time being, the procedure for the compulsory com- 
mittal of an addict under administrative or police regulations 
is governed by the provisions of the so-called Deprivation of 
Liberty Acts, which have been enacted to give effect to 
section 104 of the Constitution at various times since 1949 
in the several Lander of the Federal Republic (except Bremen, 
Rhineland-Palatinate and the Saar, in all of which, however, 
appropriate orders have been enacted). This is not the place 
for a detailed description and analysis of the legislation, and 
the reader is therefore referred to the relevant literature 
(Ehrhardt (3)). Doubt concerning the procedure’s efficiency 
is reinforced if it is considered that in Berlin, for example, 
scarcely a single addict has been committed under the Depri- 
vation of Liberty Act in recent years, whereas in Lower 
Saxony between one-half and two-thirds of all addicts com- 
pulsorily committed were committed under this procedure. 
One of the most serious defects of the system under which 
deprivation of liberty is regulated by Lander legislations is 
the lack of uniforntity in the law (or lack of uniformity in 
the interpretation and application of identical provisions). 


It is to remedy these defects that the German Society for 
Psychiatry and Neurology (Deutsche Gesellschaft fiir Psy- 
chiatrie und Nervenheilkunde) has for years becn advocating 
the enactment of federal legislation dealing with tie welfare of 
mental patients and addicts. As yet, however, only 2 number 
of drafts have been prepared. It is an unfortunate fact that in 
many other countries statutory enactments are likewise in force 
which, in utter disregard of medical considerations, regulate 
so serious a public health matter from the purely legal 
standpoint. The present opportunity is therefore taken to 
emphasize that, in the case of a mental patient or a drug 
addict, deprivation of liberty, being an essential component 
of the treatment, is a specifically medico-psychiatric measure 
which, by its intrinsic meaning and purpose, is wholly dis- 
tinct from deprivation of liberty whose object is, for instance, 
coercion or punishment. Deprivation of liberty, in the case 
of a mental patient, is more than mere confinement in a 
particular place. An intelligent and serviceable Welfare Act 
for mental patients and drug addicts can have no value and 
no practical effectiveness unless it is matched by a readiness 
thoroughly to re-examine certain legal concepts with a view 
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to determining their content of truth and the extent to which 
they reflect reality. 


Let us now consider the procedure employed for the com- 
mittal of an addict against his will under the Deprivation of 
Liberty Acts now in force. To begin with, there must be 
proof of addiction to drugs or to alcohol; in addition, there 
must be, in consequence of the addiction, a serious danger 
to the person himself or to the community at large. The 
committal order, or the decision concerning the propriety of 
making such an order, is made by the competent district 
judge on the application of the administrative (public health) 
authority or of the police. The application must be accom- 
panied by the medical specialist’s or medical officer’s certi- 
ficate or opinion relating to the mental condition of the per- 
son concerned and confirming the need for his committal; 
the certifying medical officer must have carried out his exa- 
mination not more than fourteen days previously. In addition 
to this regular procedure, which is complicated, all these 
Deprivation of Liberty Acts make provision for an emer- 
gency or summary procedure by which a patient may, if he 
constitutes a public danger, be committed — at the instance 
of the police authorities, for example — to a closed institution 
either directly or through the intervention of the medical 
officer. The measure must be reported without delay to the 
district court and to the administrative authority, as the 
court’s decision must be given at the latest by the end of 
the day following that of the patient’s admission to the institu- 
tion. In addition, all the Acts contain diverse provisions 
concerning temporary or provisional committal for a period 
varying from six weeks to two or three months for purposes 
of observation and the preparation of an expert opinion or 
for the purpose of determining the presence of other condi- 
tions which have to be fulfilled before a definitive committal 
order can be made (in the case of a drug addict such an order 
may not provide for confinement for a term of more than 
two years). 

Even though their operation is hampered by cumbrous 
detail (in certain Lander the appearance of counsel on behalf 
of the patient is mandatory), these Acts nevertheless offer 
perfectly suitable machinery for the purpose of the committal 
of an addict who has not yet violated provisions of the penal 
law, with a view to a withdrawal cure or rehabilitation. 
In practice, the procedure is often frustrated by inadequate 
co-operation among the officials and official bodies concerned 
—the medical officer, the judge, the administrative authority 
and the police — and through failure fully to recognize or to 
assess adequately the peculiarity and degree of dangerousness 
of the addict’s drug addiction and personality. Where drug 
addiction is demonstrably present, there is always a substan- 
tial degree of danger either to the addict himself or to the 
public. It is immaterial whether police offences have in fact 
already been committed or whether there is present or immi- 
nent danger to life and limb; the decisive factor is the “ potential 
dangerousness ” which, according to general medical experience, 
is inherent in the subject’s mental condition or addiction. 
If, for the purpose of proving how dangerous an addict is 
to himself, evidence must first be produced of the ruin which 
he has brought on his family and on himself, then there is 
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hardly any need for legislative provisions concerning com- 
mittal. What is involved here is a question of interpretation 
—and by no means a new one — which it ought surely to 
be possible to solve if all concerned show a measure of com- 
mon sense, a sense of proportion and goodwill. 


The fact is that, notwithstanding the abundance of the 
possibilities open under statutory provisions, there are still 
considerable obstacles in practice to the committal of a drug 
addict, and that there is an appreciable lack of uniformity 
in the approach to such committal in the territory of the 
Federal Republic. Because there is at present in this country 
a widespread and pronounced reluctance to interfere with the 
rights of the individual, an attitude which has its origin in 
an exaggerated or misdirected concern for constitutional 
principles, the consequence in not a few cases is that the 
addict is protected from necessary and, more particularly, 
from timely treatment. 


In civil law, as in criminal law, the medical expert’s opinion 
concerning an addict has to be based entirely on the specific 
circumstances of the particular case. Only rarely will it 
be possible to prove total “legal incapacity ” within the 
meaning of section 104 (2) of the Civil Code in the case 
of an addict. “ Placement under guardianship” on account of 
mental illness, for which provision is made in section 6 (1) (1) 
of the Civil Code, is likewise exceptional in the case of 
addicts. One possibility in such a case is the placement under 
guardianship by reason of impaired mental faculties, of which 
the consequence in law is a limited legal capacity of the 
person concerned to manage his affairs. 


What is important is that under articles 1631 and 1800 of 
the Civil Code an addict who is placed under guardianship 
may, against his will, be placed by his guardian in a closed 
psychiatric clinic for a withdrawal cure and rehabilitation. 
Under section 1996 of the Civil Code an order for provisional 
placement under guardianship may be made which offers 
interim protection to a person who is to be deprived of legal 
capacity; before such an order can be made there must be an 
application and proof that the person or property of the 
individual is in jeopardy (he must have attained the age of 
majority). This practice has also failed to achieve general appli- 
cation in the case of addicts, first because it is often difficult to 
find somebody who is prepared to make the necessary appli- 
cation, and secondly because many courts interpret the concept 
of jeopardy inadequately in cases of drug addiction. 


An order for an administration of affairs under section 1910 
of the Civil Code is likewise of questionable value in the case 
of a drug addict. In the exceptional cases in which such an 
order is made with the subject’s consent, he is free at any 
time to apply for its revocation under section 1920 of the 
Civil Code, and this is what generally happens either at 
the time of his committal to a clinic or at any rate as soon as 
the difficulties inherent in a withdrawal cure begin to make 
themselves felt. An order for the administration of his affairs 
cannot be made without the consent or against the will of 
the subject unless an understanding with him is impossible. 
This condition, if narrowly or even literally interpreted by 
the judge, is inapplicable to many addicts, even in cases 
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where the medical diagnosis and the social prognosis are per- 
fectly clear. Experience has shown that only statutory pro- 
visions which can be administered speedily and flexibly are 
truly useful for the purposes of the effective treatment and 
control of addiction. 


For the purpose of other civil law matters (capacity to 
testify, capacity to participate in judicial proceedings, testa- 
mentary capacity, capacity to commit a wrong, and divorce) 
the rules for determining the psychiatric condition of drug 
addicts are a logical corollary of those described above. 


3. THERAPY, REHABILITATION AND PREVENTION 


Medical treatment in the form of a withdrawal cure to 
wean the subject of his addiction is only one aspect of addic- 
tion control and, taken alone, does not, unfortunately, hold 
out more than a limited prospect of success. The control 
relies heavily on preventive measures, which can be imple- 
mented only with the support of the authorities — i.e., by 
the State. The statutory provisions cited above, and more 
particularly the Opium Act of 1929 and the Prescriptions 
Order of 1930, have in some cases made it so difficult to 
obtain drugs that certain forms of addiction — such as addic- 
tion to heroin or cocaine — have become practically negli- 
gible in Germany. 

In modern Germany, drugs of addiction reach the consumer 
almost exclusively through the doctor and the pharmacist. 
There is virtually no illicit traffic or smuggling of narcotics 
in the Federal Republic. On account of this state of affairs 
doctors as a group have an added responsibility, for it is on 
their attitude that the future development of drug addiction 
in the Federal Republic of Germany will depend in the main. 
Neither our statutory regulations — which while somewhat 
prolix and complicated are nevertheless serviceable in them- 
selves — nor the constantly repeated appeals to the sense of 
responsibility of the doctors have succeeded in curbing to 
any material extent the prescription of the most varied kinds 
of addiction-forming or habit-forming drugs with inade- 
quate justification or with no justification at all. 


The competent medical organizations have repeatedly 
tackled these problems. At the forty-seventh Conference of 
German Physicians and Surgeons (Arztetag), held at Danzig 
in 1928, the general theme was “ The dangers of narcotic drugs 
to the German people, and how to control them”. The rappor- 
teurs were Dr. Gaupp, the psychiatrist, of Tiibingen, and 
Dr. Rost, of the then Reich Office of Public Health, Berlin. 
They proposed twelve “ guiding principles ”, and these were 
accepted by the conference as binding on the entire German 
medical profession (Ehrhardt (2)). It was also urged at that 
conference that the legislation should be supplemented by 
provisions under which medical practitioners would be 
liable to the withdrawal of their licence to practise. These 
guiding principles have become obsolete in a number of 
respects. Some of them were embodied in the Prescriptions 
Order, 1930. while others had to be supplemented in the 
light of more recent knowledge of addiction and its control. 


The next important step in the control of addiction took 
place in 1943 on the initiative of the Reich Medical Cham- 
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ber (Reichsirztekammer). After consultations with leading 
psychiatrists, “ guiding principles for the treatment of doctors 
addicted to morphine” were formulated with the approval 
of the Society of German Neurologists and Psychiatrists. 
These principles contain elaborate details concerning the with- 
drawal cure, while ignoring completely such important 
practical questions as finance, the appointment of a locum 
tenens, the conditions governing applications for the suspen- 
sion of the licence or the revocation of the licence. At any 
rate, the technique of the withdrawal cure is no longer of 
paramount interest in Germany; for that matter, it is de- 
scribed in every textbook on psychiatry. Of much greater 
importance is the creation of the necessary preliminary 
conditions for long-term rehabilitative treatment of lasting 
effect. 

Directives intended to be applied generally in the treatment 
of addicts and taking modern opinion into account were 
published in 1955, on the proposal of the German Society for 
Psychiatry and Neurology, by the Executive Committee 
of the Conference of German Physicians and Surgeons under 
the title Guiding principles concerning the dangers of drug addic- 
tion and concerning the control of addiction (cf. Arztliche Mit- 
teilungen, 40 : 897, 1955). These directives largely coincide 
with the principles elaborated for the World Health Organi- 
zation by astudy group and published under the title Treatment 
and Care of Drug Addicts (WHO Tech. Rep. Ser. 1957, 
page 131). However, it should be stressed that most German 


clinicians continue to regard abrupt withdrawal as the method 
of choice. 


It is axiomatic that the treatment should be carried out early 
and as thoroughly as possible and with a view to the optimum pro- 
phylactic effect. The out-patient treatment of drug addiction 
is not successful, and is therefore a breach of the doctor’s 
professional duty. The treatment, which cannot be carried out 
elsewhere than in a closed psychiatric department or clinic, 
is divided into two phases: withdrawal (taking four to 
eight weeks) and rehabilitation (generally taking six months). 
The two phases together constitute a single obligatory thera- 
peutic unit. Rapid withdrawal is the method preferred. 
Whether and to what extent the abstinence phenomena are 
obviated by medication — for example by the administra- 
tion of phenothiazine or reserpine preparations — depends on 
the psychotherapeutic picture, which is also very important for 
the success of the cure. The cure — i.e., the process of weaning 
the patient of his addiction — should be invariably effected in 
hospital departments having adequate facilities for appro- 
priate and varied occupational therapy and for individual 
and adaptable psychotherapy, since experience has shown that 
only a therapeutic technique offering this combination holds 
out any favouratle prospects of successful rehabilitation. 
Even after the completion of the actual withdrawal cure and 
weaning process, continuous supervision for about two years 
is necessary, together with further psychotherapeutic care, 
if needed. Fundamentally, the doctor should look upon the addict 
as a sick person, and not as a criminal or depraved person. 
This approach must not, however, prevent the doctor from 
resorting to anti-addiction measures which are medically 
necessary and permitted by the law. 
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As has been stressed repeatedly, the control of drug addic- 
tion in Germany is primarily a problem of the medical pro- 
fession as a whole. Only doctors themselves can change the 
present depressing state of affairs by specific measures of 
voluntary self-discipline, which are, after all, in the interest 
of all their colleagues. Unfortunately, what has been done 
so far in this direction is insufficient. The urgency of the 
problem was emphasized once again at the Conference of 
German Physicians and Surgeons in 1951, the central theme 
of which was “The control of addiction”. At that time, the 
incidence of drug addiction in the medical profession was 
estimated at about 3 per cent, of which only about 1% is 
reflected in the statistics. An attempt — but unfortunately not 
a very successful one — to remedy this situation is embodied 
in the Directives to be observed in the treatment of potential and 
actual drug addicts in the medical profession, which were published 
by the Executive Committee of the Conference (together with 
the “guiding principles” mentioned earlier) on 20 October 1955. 


The present version of the “directives” originated in a proposal 
submitted by the Scientific Advisory Board of the Federal 
Chamber of Physicians (Bundesirztekammer) which had been 
elaborated by representatives of the society of neuropsychia- 
trists in conjunction with representatives of the societies for 
forensic medicine and pharmacology. Unfortunately, some 
of the vital points in the Advisory Board’s proposal have 
been either omitted or else amended in important respects. 


To begin with, emphasis is placed on the idea of fraternal 
assistance for the addicted doctor. It is recommended that the 
local Chambers of Physicians (Arztekammern) should make 
one or more medical specialists responsible for advising addicted 
colleagues. For this purpose, the medical officer, or the phy- 
sician in charge of a hospital, reports to the specialist any 
members of the medical profession who are suspected of 
being drug addicts; the wives of such addicts or suspected 
addicts are warned of the dangers of the addiction and informed 
of the need for a withdrawal cure and of the facilities available 
for assistance in meeting financial difficulties during the 
period of rehabilitation. The addict, or suspected addict, is 
invited to enter a closed psychiatric department or clinic 
voluntarily. Only if the doctor concerned agrees to submit 
to the regulations — embodied in the “guiding principles” — 
concerning withdrawal, rehabilitation and subsequent super- 
vision may the Chamber of Physicians support him by 
appointing a locum tenens and furnishing a loan. If an addicted 
doctor who has undergone appropriate treatment suffers a 
relapse, the suspension of his licence is to be applied for; 
if, in addition, he commits a criminal offence steps may 
have to be taken with a view to the revocation of his licence. 


As is evident from the official statistics of recent years, the 
new “directives” have had no influence either on the incidence or 
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on the control of drug addiction in the medical profession. In. the 
case of about 55 per cent of the addicted doctors included 
in the statistics in 1957 no restrictions whatsoever were 
imposed concerning the prescription of narcotics; in the case 
of 24 per cent, the public health authorities imposed an 
embargo on the prescribing, or on the receipt of supplies, 
of narcotics; 10% were temporarily suspended from practice; 
and 7% were permanently disqualified from exercising their 
profession. In the case of 4% of the addicted doctors, the 
proceedings instituted had not yet been completed. 


Conspicuously absent from the “guiding principles” and 
“directives” in their present form is the check on narcotics prescrip- 
tions which the Scientific Advisory Board proposed as an inter- 
nationally recognized and proved measure of addiction con- 
trol in countries in which the general situation is comparable. 
The checking of prescriptions, which has proved effective 
in about fifteen States, should accordingly be recommended 
in the strongest terms. Narcotics should never be prescribed 
except on numbered prescription forms, with duplicates, 
issued by the authorities. This would constitute reliable 
machinery for supervising prescriptions and serve as a safe- 
guard against forgery and theft. In addition, for the purposes 
of an effective system of addiction control the following 
measures are necessary: the compulsory reporting of all 
persons who receive narcotics for a period of more than four 
weeks; a central register of all persons requiring, and of all 
persons addicted to, narcotics; energetic action against doc- 
tors who relapse into addiction and doctors who commit 
criminal offences; the establishment of joint committees in 
the Chambers of Physicians to implement and supervise these 
measures. A particularly delicate problem in the field of 
addiction control, and one which can be only briefly touched 
upon here, is the timely identification of new medicaments 
as addiction-producing drugs and the determination of their 
relative intrinsic therapeutic value. 


In the fight against drug addiction, especially among doc- 
tors and other members of the medical and para-medical 
professions, some interference with the rights of the person 
cannot be altogether avoided. Only too often, the right time 
for treatment, with good prospects of success, is missed owing 
to a misconceived sense of professional solidarity. The conse- 
quences, which are usually serious, have to be borne not 
only by the addicted doctor himself and his family, but also 
by the medical profession as a whole and, last but not least, 
by the patients. While it is true that the addict is himself a 
sick man, drug addiction is not simply a “disease” that can be 
treated and cured as, for example, a case of pneumonia. 
Precisely for this reason the emphasis in the control of addic- 
tion should be laid on prevention, and success will depend 
in the last resort on the sense of responsibility of the doctors 
and on their willingness to assume responsibility. 
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Microchemical identification 
of some modern analgesics 


By E. G. C. Clarke, M.A., Ph.D. 
Chemistry Division, Department of Physiology, 
Royal Veterinary College, London, N.W.1 


Although the quest for a substance that will relieve pain is 
nearly as old as civilization, for centuries opium remained 
the only analgesic of importance, the part played by such 
substances as alcohol, hemp, henbane and mandragora being 
relatively slight. The first significant advance was the isolation 
of morphine by Serturner in 1803. With the discovery of 
this powerful analgesic of constant and reproducible pro- 
perties the search might, indeed, have ended. However, the 
introduction of morphine had the additional effect of empha- 
sizing the less desirable properties of narcotic drugs. Conse- 
quently, subsequent research was directed towards the pro- 
duction of a substance which, while possessing the analgesic 
action of morphine, was neither toxic nor liable to cause 
addiction. Initially, experiments designed to modify the mor- 
phine molecule resulted in the production of such substances 
as diacetylmorphine (heroin, 1900), dihydromorphinone 
(dilaudid, 1923) and methyl-dihydromorphine (metopon, 
1937). The introduction of pethidine, the first entirely syn- 
thetic analgesic, in 1939, marked the next important advance. 
This discovery was soon followed by the introduction of a 
large number of similar substances. In spite of this, none of 
the compounds so far produced has been judged sufficiently 
free from habit-forming properties to merit exemption from 
international narcotic control. Some idea of the numbers 
involved can be obtained from the following figures. In 1928, 
11 drugs were controlled; in 1938, 18; in 1948, 19; and in 
1958, no fewer than 65. 


Once a drug has been brought under international control, 
its absolute identification becomes a matter of prime impor- 
tance. Owing to the penalties attached to its illegal possession 
or use, this identification must be a matter of complete cer- 
tainty. This fact has long been realized, and many tests for the 
older analgesics have been described. In the last few years, 
however, the spate of new compounds flooding on to the 
market has made this identification extremely laborious. Not 
only has the number of analgesics increased, but hundreds 
of other alkaloidal substances such as antihistamines and local 
anaesthetics have become available. As there is no way, short 
of absolute identification, in which an analgesic can be differ- 
entiated from any other basic drug, the forensic analyst is 
nowadays faced with an almost impossible task, and must 
carry out a multiplicity of tests before he can make his 
diagnosis. 


Although it is essential to have some method by which 
any analgesic (or, ideally, any alkaloidal substance) can be 
identified, with few exceptions tests have been described only 
for the better-known analgesics. It is not proposed to review 
these tests in detail, although mention may be made of x-ray 
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diffraction patterns (Barnes, 1; Barnes & Sheppard, 2), 
ultra-violet spectra (Oestreicher, Farmilo & Levi, 3; Brein- 
lich, 4), infra-red spectra (Levi, Hubley & Hinge, 5), paper 
chromatography (Curry & Powell, 6; Vidic, 7; Goldbaum 
& Kazyak, 8) and crystal and colour tests (Farmilo, Levi, 
Oestreicher & Ross, 9; Levi, 10; Farmilo & Levi, 11; 
Brandstratter, 12; Vidic, 13; and Lampe, 14). It is the purpose 
of this paper to describe crystal and colour tests for micro- 
gram quantities of 51 analgesic drugs. 


As some confusion exists in the literature as to the nomen- 
clature of these substances, they are listed in table 1. From the 
analytical point of view, these compounds may be divided 
into five groups as follows: 


1. The morphine group. This may be further subdivided 
into two sections: (a) those substances in which the phenolic 
group is free as in morphine; (b) those in which it is masked, 
as in codeine and heroin. 


2. The morphinan group. 


3. The pethidine group. This may be subdivided into (a) the 
esters and (b) the reversed esters, although such division does 
not include ketobemidone. A third sub-group, 3 (c), contains 
substances in which a hexamethyleneimine ring replaces the 
pyridine ring. 


4. The methadone group. This may be subdivided into (a) 
the alcohols and (b) the ketones. 


5. Miscellaneous compounds, mainly butane derivatives. This 
group includes the dialkylthiambutenes. 


For the sake of completeness, the narcotic antagonists 
nalorphine and levallorphan have been included in their 
respective groups. 


PRACTICAL PROCEDURE 


1. Microcrystalline tests. The hanging microdrop technique 
developed by Clarke & Williams (15, 16) is used. This method 
has now been applied successfully to various groups of nitro- 
genous bases, including, in addition to plant alkaloids, local 
anaesthetic, antihistamine, antimalarial, and sympathomimetic 
drugs (Clarke, 17, 18, 19, 20, 21; Williams, 22). Briefly, this 
technique consists in transferring a microdrop (volume ap- 
proximately 0.11) of the test solution to a cover slip by means 
of a glass rod 1 mm in diameter. A similar drop of reagent is 
now added, and the two mixed, the glass being scratched 
with the rod to encourage crystallization. A cavity slide is 
ringed with 25% gum arabic solution, inverted and pressed 
down on the cover slip, and reinverted. The hanging drop 
is examined under low magnification, and any precipitate, 
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crystalline or otherwise, recorded. The drop is re-examined 
at intervals during the next forty-eight hours. 


The substances tested were dissolved in 1% acetic acid, 
with the following exceptions. Levorphanol, levomethor- 
phan, racemorphan, racemethorphan, levallorphan, pheno- 
morphan, nalorphine, levomoramide, dextromoramide, and 
racemoramide were dissolved in 1% hydrochloric acid; 
myrophine was dissolved in 90% methanol and ketobemidone 


in both 1% acetic acid and syrupy phosphoric acid. Details 
of the reagents employed are given in appendix A. 


The results are recorded in tables 2 and 3, Table 2 gives the 
type of precipitate obtained when a drop of a 1% solution 
of the substance is mixed with a similar drop of reagent, 
giving in effect a 1 in 200 solution. This table will often 
enable a tentative identification to be made, but too rigid 
an adherence to it must be avoided. Traces of organic matter 
will often inhibit crystallization, while, on the other hand, 
exceptionally favourable circumstances will sometimes cause 
crystallization of precipitates that are normally amorphous. 


Table 3 gives descriptions of the various crystals obtained, 
those most suitable for the purpose of identification being 
printed in small capitals. In selecting these tests, various 
points have been considered; not only the sensitivity, but 
the speed and certainty with which the crystals form, as well 
as their dissimilarity to crystals produced by closely related 
compounds with the same reagent, have been taken into 
account. These results are discussed in more detail later. 


Some of the crystals obtained are illustrated in plates 1-24. 


2. Colour tests. These are carried out with microdrops on 
opal glass as described previously. In the case of the Marquis 
test, a microdrop of the test solution is evaporated to dryness 
and the residue moistened with a microdrop of a solution 
of 1 part of 40% formaldehyde in 20 parts of concentrated 
sulphuric acid. For Mandelin’s, Frohde’s, Mecke’s and Rei- 
chard’s tests, a microdrop of the test solution is mixed with a 
microdrop of an aqueous solution of the oxidizing agent 
(0.5°4 ammonium vanadate (Mandelin), 0.5% ammonium 
molybdate (Frohde), 0.5 % selenium dioxide (Mecke) and 
1% sodium tungstate (Reichard)). After evaporating to dry- 
ness, the residue is moistened with a microdrop of concen- 
trated sulphuric acid, and the colour changes noted. 


Vitali’s test is carried out by evaporating a microdrop of the 
test solution to dryness, and adding a microdrop of fuming 
nitric acid. The colour is noted and the acid evaporated 
to dryness. The colour is again noted, and yet again after 
moistening with an ethanolic solution of potassium hydroxide. 


Another colour test that is sometimes of value in differen- 
tiating between free and masked phenolic groups (e.g., mor- 
phine and codeine, levorphanol and levomethorphan) is the 
microdiazo test. A microdrop of a saturated solution of 
p-nitro-aniline is placed on opal glass, and microdrops of 1% 
sodium nitrite solution, the test solution, and 2N sodium 
hydroxide solution added in that order. Phenols give red or 
purple colours. The same test may be used to identify sub- 
stances containing a primary arylamino group. Thus if to a 
microdrop of a solution of anileridine in 2N hydrochloric 
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acid is added a similar drop of 1% sodium nitrite solution, 
followed by one of an alkaline solution of $-naphthol, a red 


colour will be produced. The sensitivity of the microdiazo 
test is about 0.25. 


The results obtained are shown in tables 4 and 5, and dis- 
cussed below. 


DIsCuSssION 


The identification of a narcotic drug presents special diffi- 
culties for the analyst. In the case of an ordinary alkaloidal 
substance, a provisional identification may be confirmed by 
comparison of crystals formed from the test material with 
those formed from a known sample of the suspected drug 
and the same reagent. In the case of a narcotic drug this may 
not always be possible, owing to the difficulty of obtaining 
specimens of these compounds. Thus while most laboratories 
engaged in this type of work will have morphine and pethi- 
dine available for use as controls, few are likely to possess 
such substances as properidine or dimethylthiambutene. And 
while it may be argued that these compounds are so uncommon 
that the question of their identification is unlikely to arise 
the fact remains, none the less, that they are controlled 
narcotic drugs, and that the clandestine manufacture and use 
of any synthetic chemical is possible, however improbable. 


It is therefore essential that the final identification should 
be based on as many types of test as possible. X-ray diffrac- 
tion patterns and ultra-violet and infra-red spectra should be 
obtained if the necessary apparatus is available. Rf values, 
and, if sufficient material is available, the ordinary physical 
constants such as melting point should be ascertained. Finally, 
crystal and colour tests should be carried out, and the 
results compared with those given in the tables. 


In order to help in the application of these tables, they are 
now discussed group by group in greater detail. 


1. The morphine group. All members of ‘this group give 
varying shades of purple or violet with the Marquis reagent, 
but it is not usually practicable to pinpoint any particular 
derivative by the exact shade given. A transient yellow 
colour is sometimes seen before the purple develops. It must 
be realized that this purple colour with the Marquis reagent 
is in no way confined to members of the morphine group, 
since some of the pethidine group give a similar colour, as 
also do numerous phenothiazine derivatives such as chloro- 
promazine (Clarke, 20). The colours given with the other 
reagents will in some cases help in identification. In particular, 
the microdiazo test serves to pick out those compounds 
with a free phenolic group. 


With regard to the crystal tests shown in table 3, most of 
these compounds give a number of crystalline precipitates 
that will serve as tests. Desomorphine, however, gives 
crystals with only one of the ordinary reagents (plates with 
mercuric chloride) although it will also give fans of needles 
with the chloromercuric acid reagent described by Fulton (23). 


2. The morphinan group. Members of this group give a 
blue colour, turning to green, with the sulphuric acid-molyb- 
date reagent. A similar colour is seen with certain morphine 
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Taste 3. — Types of erystals obtained 








Alkaloid 


Group 1 


Acetyldihydrocodeine ..... 


Desomorphine 


Methyldesorphine ........ 


Methyldihydromorphine .. 


Metopon .... 


Morphine-N-oxide 


Myrophine .. 


Nalorphine .. 


Oxymorphone 


Pholcodine .. 


Thebacon 


Normorphine 


 r.- OO nn e 


Reagent 


Gold bromide/hydrochloric acid 
Gold chloride 

Lead iodode 

Picric acid 


! Platinum chloride 


Picrolonic acid 
Mercuric chloride 


Mercuric chloride 

Picric acid 

Potassium bismuth iodide 
Potassium chromate 
Sodium phosphate 
Di-sodium methy] arsonate 


Gold bromide/hydrochloric acid 
Picric acid 

Platinum chloride 
Platinum iodide 

Potassium bismuth iodide 
Potassium cadmium iodide 
Potassium mercury iodide 
Platinum bromide 
Styphnic acid 

Potassium bismuth iodide 
Potassium tri-iodide (3) 
Sodium carbonate 
Picrolonic acid 

Di-sodium methy] arsonate 
Picric acid 

Platinum chloride 
Potassium tri-iodide (3) 


Potassium tri-iodide (2) 
Trinitro benzoic acid 
Picrolonic acid 

Potassium chromate 
Potassium mercury iodide 
Potassium tri-iodide (1) 
Potassium tri-iodide (3) 


Gold bromide 
Gold bromide/hydrochloric acid 
Mercuric chloride 


Platinum chloride 

Potassium bismuth iodide 
Styphnic acid 

Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 

Mercuric chloride 

Picric acid 

Potassium cadmium iodide 
Potassium chromate 

Potassium mercury iodide 
Potassium tri-iovlide (1) 
Potassium tri-iodide (2) 
Potassium tri-iodide (3, 

Sodium carbonate 

Di-sodium methy] arsonate 
Gold bromide 

Gold bromide/hydrochloric acid 
Picric acid 

Potassium bismuth iodide 





Type of crystal 


Very small rosettes (o/n) 
Dense rosettes (0,'n) 

ROSETTES OF LONG PLATES (0/n) 
GELATINOUS ROSETTES (0/n) 
Smudge rosettes 

BUNCHES OF SERRATED NEEDLES 


PLATES 


Rosettes of plates (o/n) 
Oily rosettes (o/n) 
SMALL BLADES 

Small oily crystals (o/n) 
LONG NEEDLES 

Long needles 


Oily rosettes? 

Branching needles 
Gelatinous rosettes 
Bunches of fibres (o/n) 
Small rosettes of plates 
PLATES, SOME SERRATED 
FEATHERY ROSETTES 
Bunches of oily needles (0/1) 
Fans of oily needles (o/n) 
VERY SMALL RODS 
Rosettes of rods (o/n) 
Bundles of rods 
SERRATED NEEDLES 
Bundles of rods 


Dense golden rosettes (o/n) 
SMALL OILY ROSETTES (0/n) 
DENSE ROSETTES 


OILY NEEDLES 
Smudge rosettes 
BUNCHES OF NEEDLES 


FOUR-POINTED STARS 

SMUDGE ROSETTES OR FIBRES 
Fuzzy rosettes of needles (o/n) 
Dense rosettes of rods (o/n) 


DENSE ROSETTES 
Irregular crystals (2 days) 
FANS OF NEEDLES (0/n) 


FEATHERY ROSETTES 
Dendrites (2 days) 
ROSETTES OF PLATES (0/n) 


Small curved needles 
Small curved needles 
Small curved needles 
Rosettes of rods 
Hedgehogs 

FINE DENDRITES 

Feathery needles 

FEATHERY ROSETTES 
Branching needles 
Rosettes of needles (2 days) 
Branching needles (2 days) 
Rosettes of needles 
Rosettes of rods 

Rosettes (2 days) 
Gelatinous rosettes 
Branching needles (2 days) 
ROSETTES OF PLATES 


Sensitivity (vs) 
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See notes at end of table. 
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Tasie 3. — Types of erystals obtained (continued) 





Alkaloid 





Normorphine (contd.) ..... 


Norcodeine? ............ 


Group 2 


Levallorphan ............ 


Levomethorphan ......... 


(Dextromethorphan) 


Levorphanol (Dextrorphan) 


Phenomorphan® ......... 


Racemethorphan ......... 


Racemorphan ........--- 


Group 3 


Alphameprodine ......... 


Alphaprodine ............ 


EIEN bah ceccuccunss 


Reagent 


Potassium cadmium iodide 
Potassium mercury iodide 
Gold bromide/hydrochloric acid 
Gold chloride 

Potassium cadmium iodide 
Potassium chromate 
Potassium iodide 
Potassium mercury iodide 
Potassium tri-iodide (2) 
Zinc chloride 

Ammonium thiocyanate 


Gold bromide 

Potassium iodide 

Sodium carbonate 
Di-sodium methyl arsonate 
Potassium cyanide 
Ammonium thiocyanate 


Lead iodide 

Mercuric chloride 
Platinum chloride 
Potassium chromate 
Potassium iodide 
Platinum bromide 
Styphnic acid 
Ammonium thiocyanate 
Platinum chloride 
Platinum bromide 


Potassium iodide 

Sodium carbonate 
Di-sodium methyl arsonate 
Lead iodide 

Mercuric chloride 
Potassium chromate 
Potassium iodide 
Trinitrobenzoic acid 
Platinum bromide 
Styphnic acid 

Platinum chloride 

Sodium carbonate 
Platinum bromide 
Di-sodium methyl] arsonate 


Gold bromide 
Gold bromide/hydrochloric acid 
Lead iodide 

Picric acid 
Platinum chloride 
Potassium chromate 
Trinitrobenzoic acid 
Platinum bromide 
Picrolonic acid | 
Styphnic acid 

Lead iodide 

Picric acid 
Trinitrobenzoic acid 
Picrolonic acid 
Styphnic acid 

Lead iodide 





Type of crystal 





PLATES, OFTEN HEXAGONAL 
Plates, often hexagonal 
Smudge rosettes 

Needles 

Bunches of irregular needles 
NEEDLES 

Needles (2 days) 

Bunches of irregular needles 
Needles (2 days) 

NEEDLES 

Fine rods 


Irregular needles 

NEEDLES AND PLATES (0/n) 
Dense rosettes (o/n) 
Dense rosettes (o/n) 
Dense rosettes 

BUNCHES OF RODS 


BUNCHES OF SERRATED PLATES 
Irregular rods 

FEATHERY ROSETTES 

Oily rosettes (0/n) 

Curved plates (o/n) 

Feathery rosettes 

Dense rosettes 

Curved plates 


MASSES OF SMALL IRREGULAR CRYSTALS 
BUNCHES OF SMALL IRREGULAR PLATES 
Dense rosettes 

SMALL IRREGULAR PLATES 

NEEDLES, SOME SERRATED 


Dense rosettes (2 days) 

Irregular blades 

Rosettes of plates 

Plates 

ROSETTES OF SMALL PLATES 

Small plates 

ROSETTES OF PLATES AND NEEDLES (0/n) 


Dense rosettes (o/n) 

PLATES OR RODS IN BUNCHES 
Rosettes of plates 

ROSETTES OF PRISMS 


Irregular needles (o/n) 
Rosettes of plates and needles 
Dense rosettes 

Minute curved needles 
PLATES, OFTEN IN BUNCHES 
Plates (o/n) 

Masses of small rods (o/n) 
BUNCHES OF RODS OR PLATES 
Dense rosettes of plates (o/n) 
Small irregular crystals 

Dense rosettes 

SMALL SERRATED PLATES, OFTEN IN BUNCHES 
Plates (o/n) 

Rosettes of plates (o/n) 

VERY SMALL CRYSTALS #® 
BRANCHING RODS 





Sensitivity (ug) 


0.1 
| 0.1 








0.5 
0.25 
0.05 
0.25 
0.5 
0.05 
0.5 
0.1 
0.25 


0.25 
0.5 
0.5 
0.5 
0.25 
1.0 
0.25 
0.25 
0.25 
1.0 
1.0 
1.0 
0.25 
1.0 


0.25 
0.25 
0.25 
0.1 
0.1 
0.25 
0.25 
1.0 
1.0 
0.25 
0.25 
0.25 


1.0 
0.25 
0.1 
0.25 


0.25 
0.05 
0.1 
0.025 
0.1 
1.0 
0.25 
0.1 
0.25 
0.25 


0.25 
0.025 
1.0 
1.0 
0.1 


0.25 


See notes at end of table. 











BULLETIN ON NARCOTICS @ JANUARY-MARCH 1959 


Taste 3. — Types of erystals obtained (continued) 


Reagent 





Anileridine (contd.) 


Betameprodine 


Hydroxypethidine 


Ketobemidone 4 


Morpheridine 


Trimeperidine 


Ethoheptazine 


Potassium iodide 

Zinc chloride 

Di-sodium methyl arsonate 
Ammonium thiocyanate 


Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 

Lead iodide 

Picric acid 

Styphnic acid 

Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 

Lead iodide 

Picric acid 

Potassium tri-iodide (1) 
Picrolonic acid 

Styphnic acide 

Lead iodide 

Platinum iodide 


Gold bromide 

Gold bromide/hydrochloric acid 
Picric acid 

Styphnic acid 

Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 


Potassium cadmium iodide 


Gold bromide/hydrochloric acid 
Mercuric chloride 

Picric acid 

Potassium bismuth iodide 
Potassium cadmium iodide 
Potassium chromate 
Potassium mercury iodide 
Potassium tri-iodide (3) 
Zinc chloride 

Styphnic acid 

Gold bromide 

Lead iodide 

Picric acid 

Platinum chloride 
Platinum bromide 
Picrolonic acid 

Styphnic acid 

Gold bromide 

Lead iodide 

Picric acid 

Platinum chloride 
Potassium iodide 
Potassium permanganate 
Picrolonic acid 

Styphnic acid 

Lead iodide 

Picric acid 

Styphnic acid 

Picric acid 

Styphnic acid 

Potassium chromate 
Potassium iodide 





Type of crystal 


LARGE PLATES AND SMALL NEEDLES FROM EDGE 
Long needles (2 days) 

Long plates (o/n) 

Plates 


Serrated blades (o/n) 

Rosettes of needles and plates 
Rosettes of needles 

SMALL BLADES, SOMETIMES IN ROSETTES 
BUNCHES OF STOUT RODS 

Small rosettes 


Branching rods and plates (o/n) 

Serrated rods (o/n) 

Serrated plates and needles, sometimes in bunches 
ROSETTES OR BUNCHES OF IRREGULAR RODS 
Irregular plates and rods 

Plates (o/n) 

Dense rosettes (2 days) 

PLATES, OFTEN IN ROSETTES 


BURRS OF FINE NEEDLES 
PLATES (0/n) 


SMALL PLATES AND PRISMS 
Plates, some ‘serrated 

Rosettes of plates 

BLADES, SOMETIMES IN ROSETTES 


Rods, some segmented 
Plates, some serrated 
Serrated needles and plates 
Irregular crystals 


Masses of very small crystals (o/n) 
Serrated plates, often in rosettes 

Small rods and needles 

SMALL ROSETTES AND FANS OF NEEDLES (0/n) 
PLATES, OFTEN IN BUNCHES (0/n) 

Irregular crystals 

Small plates (o/n) 

Rosettes of needles (o/n) 

Plates 

Minute crystals * 


Plates, some serrated (o/n) 

Bunches of branching rods 
FEATHERY ROSETTES 

Plates and feathery rosettes (o/n) 
Feathery rosettes (o/n) 

FEATHERY ROSETTES 

Bunches of small plates 

Plates (2 days) 

MASSES OF BLADES, SOME SERRATED 
Bunches of plates, often curved 
Oily dendrites (c/n) 

Long plates (2 days) 

PLATES, OFTEN LARGE AND SERRATED 
Rosettes of plates (o/n) 

Masses of transparent plates 
ROSETTES OF NEEDLES 

Dense rosettes 

FANS OR BUNCHES OF RODS, OFTEN SERRATED (0/n) 


BUNCHES OF IRREGULAR RODS (0/n) 
DENSE ROSETTES (0/n) 


BUNCHES OF PLATES 
STOUT RODS OR PRISMS, OFTEN IN ROSETTES 


See notes at end of table. 








Sensitivity (ug) 


0.25 
1.0 
0.5 
1.0 


0.025 
0.25 
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0.1 
0.1 
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0.25 
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Alkaloid 


Group 4 
Acetylmethadol 


Methadol 


Dipipanone 


Isomethadone 


Methadone 


Normethadone 


Phenadoxone 


Group 5 
Diethylthiambutene 


Taste 3. — Types of erystals obtained (continued) 


————————————LLLLLLXLZXLALLL LLL LL LLL LLL 


Reagent 


Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 

Lead iodide 

Mercuric chloride 

Picric acid 

Platinum iodide 

Potassium cadmium iodide 
Potassium chromate 
Potassium iodide 
Potassium mercury iodide 
Potassium tri-iodide (2) 
Sodium phosphate 

Zinc chloride 
Trinitrobenzoic acid 
Picrolonic acid 

Styphnic acid 
Ammonium thiocyanate 


Gold bromide/hydrochloric acid 
Gold chloride 

Mercuric chloride 

Potassium chromate 

Zinc chloride 

Trinitrobenzoic acid 

Styphnic acid 

Platinum chloride 

Platinum bromide 


Gold bromide 

Gold bromide/hydrochloric acid 
Mercuric chloride 

Picric acid 

Platinum chloride 

Potassium chromate 

Potassium iodide 

Potassium mercury iodide 
Trinitrobenzoic acid 

Platinum bromide 


Gold bromide 

Gold chloride 

Lead iodide 

Mercuric chloride 
Platinum iodide 
Potassium mercury iodide 
Potassium tri-iodide (1) 
Potassium tri-iodide (3) 
Platinum bromide 
Di-sodium methyl arsonate 
Ammonium thiocyanate 


Gold bromide/hydrochloric acid 
Gold chloride 

Lead iodide 

Potassium chromate 

Potassium mercury iodide 


Potassium tri-iodide (1) 
Trinitrobenzoic acid 
Picrolonic acid 


Lead iodide 
Picric acid 
Potassium iodide 


Type of crystal 


Branching rods (o/n) 

Fans of irregular rods (o/n) 
Irregular rods 

Smudge rosettes 

Dense rosettes 

Rosettes of blades 

Dense rosettes 

Hairlike rosettes (2 days) 
SMALL ROSETTES OF PLATES 
IRREGULAR RODS AND PLATES 
Bundles of small needles 
Small rods or plates (o/n) 
Bunches of small needles (o/n) 
Small oily needles 

Dense rosettes 

Dense rosettes (o/n) 
Rosettes of small needles 
Small rods and plates 


Rosettes of plates (2 days) 
Irregular rods 

Dense rosettes (o/n) 

FANS OF SMALL NEEDLES 
RopDs OR PLATES 

Dense rosettes 

Dense rosettes of plates (o/n) 


BUNCHES OF SERRATED BLADES 
CURVING BLADES, MOSTLY SERRATED 


Bunches of plates 
Oily needles and blades 
Rosettes of plates (2 days) 


| DENSE ROSETTES OF RODS 
DENSE ROSETTES OF SMALL PLATES 


Plates (o/n) 

Bunches of prisms 

Plates or blades, some serrated 
Dense rosettes 

Dense rosettes and rods 


Needles (o/n) 

Rods and plates (o/n) 
Dense rosettes of rods (o/n) 
ROSETTES OF BRANCHING RODS 
Plates and needles (2 days) 
Needles 

Splinters or needles 
Splinters 

BUNCHES OF PRISMS 

Prisms (o/n) 

Plates (o/n) 


SMALL PLATES, OFTEN CRUCIFORM 
Small blades and plates 

MASSES OF BLADES, SOME SERRATED 
Prisms 

Rods and prisms (o0/n) 


RODS AND PLATES (0/n) 
Smudge rosettes 
DENSE OILY ROSETTES 


Dense rosettes (o/n) 
IRREGULAR BLADES (0/n) 
ROSETTES OF PLATES 


Sensitivity (vg) 
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See notes at end of table. 














Dimethylthiambutene ..... 


Ethylmethylthiambutene .. 


Dextromoramide ......... 


Dioxaphetylbutyrate ...... 


Propoxyphene 


Racemoramide 
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Taste 3. — Types of erystals obtained (continued) 


Alkaloid Reagent 





























Trinitrobenzoic acid 
Ammonium thiocyanate 
Lead iodide 

Picric acid 

Potassium chromate 
Potassium mercury iodide 
Trinitrobenzoic acid 
Picrolonic acid 
Styphnic acid 
Ammonium thiocyanate 
Lead iodide 

Potassium chromate 
Trinitrobenzoic acid 
Picrolonic acid 
Styphnic acid 

Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 
Potassium tri-iodide (1) 
Potassium tri-iodide (3) 
Sodium carbonate 
Trinitrobenzoic acid 
Picrolonic acid 


(Levomoramide) 


Di-sodium methyl arsonate 


Gold bromide 

Gold bromide/hydrochloric acid 
Gold chloride 

Mercuric chloride 

Platinum iodide 

Potassium chromate 

Potassium iodide 

Potassium permanganate 
Potassium tri-iodide (2) 
Picrolonic acid 

Ammonium thiocyanate 

Gold bromide/hydrochloric acid 
Potassium iodide 

Potassium tri-iodide (1) 
Potassium tri-iodide (3) 

Gold bromide/hydrochloric acid 
Gold chloride 

Potassium tri-iodide (3) ® 
Sodium carbonate 
Trinitrobenzoic acid 


Picrolonic acid 

Di-sodium methyl arsonate 
Potassium cyanide 
Ammonium thiocyanate 
Lead iodide 

Picric acid 

Potassium tri-iodide (1) 
Potassium tri-iodide (3) 
Styphnic acid 


DOPE ccncsskclncaces Potassium tri-iodide (1) 
Potassium tri-iodide (3) 
EEE 1035-< ghd a cc Kueh Potassium iodide 
DERMAL: we wecues tas sien Potassium iodide 
Potassium tri-iodide (2) 
3639CT 





O/N (overnight). Crystals do not usually form till the following day. 
. Crystals not stable. 


. Saturated solution (about 1 in 400). 
3. Best seen under polarised light. 


1 
2 
3 


No crystals were obtained 








Type of crystal 


Sensitivity (vg 





Rosettes of needles (o/n) 

Large rods (o/n) 

ROSETTES OF BRANCHING RODS 
Small plates (o/n) 

Prisms, usually rhomboidal 

LONG PLATES (0/n) 

Rosettes of branching needles 
Small feathery rosettes 

Leaflike plates 

Plates and needles 

Oily rods (2 days) 

TABLETS, USUALLY HEXAGONAL 
Rosettes of needles 

Rosettes of rods (2 days) 

SERRATED NEEDLES 

Oily needles (o/n) 

Oily needles (o/n) 

OILY NEEDLES, SOME SERRATED (0,n) 
Oily needles 

Blades 

Rosettes or masses of irregular crystals (0/n) 
Dense rosettes 

ROSETTES OF BRANCHING RODS, SOMETIMES DENSE 
Bunches of prisms 


Transparent plates and needles (o/n) 
Small irregular rods and plates 
Bunches of splinters 

Rosettes of needles 

Small plates 

FANS OF FINE NEEDLES 

Plates 

Hairlike needles 

Plates (2 days) 

Masses of needles, often curved 
FINE DENDRITES 


CURVING BLADES (0/n) 

Irregular crystals 

SMALL PLATES IN FERNLIKE PATTERNS 
Small plates in fernlike patterns 


Branching needles (2 days) 

OILY NEEDLES, SOME SERRATED (0/n) 

Plates and needles, often in rosettes 

Rosettes or masses of irregular crystals (0/n) ® 
Dense rosettes 

ROSETTES OF BRANCHING RODS, SOMETIMES DENSE 
Dense rosettes 

Irregular dense rosettes 

LARGE PLATES 


Very small rosettes 

ROSETTES OF FINE NEEDLES OR TABLES, SOMETIMES HEXAGONAL 
PLATES, USUALLY RECTANGULAR 

Rhomboids 

Hedgehogs 

SMALL PLATES (2 days) 

SMALL PLATES (0/n) 

DENSE ROSETTES (0/n) 


ROSETTES OF RODS (0/n) 
ROSETTES OF RODS (0/n) 


- In phosphoric acid. 

. Excess alkaloid. 

. Sometimes bunches of prisms 

. Saturated solution (about 1 in 200 
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Group la 
Desomorphine ........... 
Methyldesorphine ........ 
Methyldihydromorphine .. 
RON, 554 55'05 acmeh es 
Morphine-N-oxide 
PUURORININD 6 <n 5s ors SRV 
Normorphine 
Oxymorphone 


Group 1b 
Acethyldihydrocodeine .... 
WAYIORRENE (5 isn 5 5 cee saus 
Norcodeine 
Pholcodeine 


Thebacon 


Group 2 
BOVATGIOORN .. «. <2 6c heer 
Levomethorphan 

(Dextromethorphan) .... 
Levorphanol (Dextrorphan) 
Phenomorphan ........... 
Racemethorphan 
Racemorphan 


Group 3a 
Anileridine 
RROISIIE J on.« ssn ons SON M 
Morpheridine 
PRINS sow w'e'c biscee eau vie’ 
PERIETAGING | 805.0 68s Sta v8's 
Hydroxypethidine 
Ketobemidone 


Group 3b 
Alphameprodine 
Alphaprodine 
Betameprodine 
PORATMOGIIG ss oo. 550s aie 
Trimeperidine 


Group 3 ¢ 
Ethoheptazine 
Proheptazine 


Group 4 
Alpha-acetylmethadol 
Alphamethadol 
ERIE «5 oo wiakie scn hse 
Isomethadone 
NISTNOUORE Sent wecieie 
Normethadone 
Phenadoxone 


Group 5 
Dextromoramide ......... 
Diethylthiambutene ....... 
Dimethylthiambutene 
Dioxaphetylbutyrate ...... 
Ethylmethylthiambutene .. 
Propoxyphene 
Racemoramide 
Tolpronine 
3570CT 
3638CT 
3633CT 
3639CT 


Taste 4. — Results. of Marquis, Mandelin and Frohde colour tests 
<<=-=--0=ssnsssetestensteasatesbeeieninsnesearepamafegpalfsionssoe petennentissacsosiste asiuiesap viepei assess ase einie es scion sath ae sind ess casein cages 
Alkaloid 






















Formaldehyde (Marquis) 


Purple 


Dull orange 
Dull orange 
Dull orange 
Dull orange 
Dull orange 
Dull orange 
Dull orange 


Brownish-red 
Brownish-red 
Red-purple 
Red-purple 
Red-purple 


Dull orange 
Dull purple 


Purple-brown—grey-green 
Purple-brown—grey-green 


Purple-brown 
Purple-brown 





Purple-brown 
Black-violet—dull green 
Red 

Yellow 

Yellow 

Yellow 

Yellow 
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Grey-purple 

Brown 
Grey-purple—yellow 
Dull violet 

Dull purple—brown 





Grey—green 
Brown 


Dull green 
Blue-green 


Blue-grey 
Blue-grey 
Blue-grey 
Blue-grey 


Grey-purple, fading 


Grey-green 

Grey-green 

Deep green-blue 
Brown-purple—violet-blue 
Faint green-blue 
Yellow-green 

Deep green-blue 


Green—green-blue 
Green—green-blue 
Green—green-blue 

Grey 
Green-grey—grey-violet 
Yellow 

Yellow 

Yellow 

Yellow 
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Deep violet—green—blue—yellow 
Black-violet—greenish-brown 
Violet-blue—green 
Black-violet—blue—green 

Deep violet—blue—green 

Deep blue—green 

Purple—blue 

Bright blue—green 


Green—blue 

Blue-violet 
Blue-green—blue—green 
Green—blue 
Green—blue 


Blue-green 


Blue-green 
Blue-green 
Blue-green 
Blue-green 
Blue-green 





Bright blue, fading 
Bright blue, fading 


Blue-grey—green with blue rim 
Blue-grey—green with blue rim 
Blue-grey—green with blue rim 
Blue-grey—green with blue rim 


Blue-grey—green 


Brown-purple—green 
Brown-purple—green 


Orange-brown—pale green 
Orange-brown—pale green 
Orange-brown—pale green 
Black-green 
Grey-blue—green 

Yellow 

Yellow 

Yellow 

Yellow 
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Taste 5. — Results of Meecke’s, Reichard’s and Vitali’s colour tests 


Alkaloid 


Group la 
Desomorphine ........... 
Methyldesorphine ........ 
Methyldihydromorphine .. 
PMOL. 5 5: 6's'sicvesawinnes 
Morphine-N-oxide 
| rr 
Normorphine 
Oxymorphone 


Group 1b 
Acetyldihydrocodeine 
Myrophine 
Norcodeine 
Pholcodeine 
Thebacon 


Group 2 
Levallorphan ... 
Levomethorphan 

(Dextromethorphan) .... 
Levorphanol (Dextrorphan) 
Phenomorphan ........... 
Racemethorphan ......... 
Racemorphan ..... 


Group 3a 
Anileridine 
Esomeridine ........ 
Morpheridine ... 
Pethidine ........ 
| eee 
Hydroxypethidine .. 
Ketobemidone 


Group 3b 
Alphameprodine ..... 
Alphaprodine .... 
Betameprodine 
Betaprodine 
Trimeperidine 


Group 3¢ 
Ethoheptazine 
Proheptazine 


Group 4 
Alpha-acetylmethado) . 
Alphamethadol ........ 
Dipipanone ........ 
Isomethadone 
Methadone ........ 
Normethadone 
Phenadoxone 


Group 5 
Dextromoramide ......... 
Diethylthiambutene ....... 
Dimethylthiambutene 
Dioxaphetylbutyrate ...... 
Ethylmethylthiambutene .. 
Levomoramide 
Propoxyphene 
Racemoramide 
Tolpronine 
3570CT 


Selenious acid (Mecke) 


Black-violet—deep-green 
Greenish-brown 

Green 

Yellow-brown 

Green 

Brown 

Green 

Yellow 


Green 
Greenish-brown 
Green 
Grey-green 
Green 


Yellow-brown 


Yellow-brown 
Yellow-brown 
Yellow-brown 
Yellow-brown 
Yellow-brown 


Grey-blue—brown 
Blue-green 


Orange-brown 
Orange-brown 
Orange-brown 
Orange-brown 
Yellow 


Yellow-brown—orange 


Purple-brown—brown 
Purple-brown—brown 
Light brown 


Violet-blue 
Violet-blue 


Violet-blue 
Faint brown 
Green 
Yellow 
Yellow 
Yellow 
Yellow 


| im Pg 


0.1 

0.25 
0.25 
0.5 

0.25 
0.25 
0.25 
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Sodium tungstate (Reichard) 


Grey 
Deep purple 
Grey 


Grey-purple 
Black-purple 
Grey 

Deep violet 


Faint purple 
Grey 


Purple 
Faint brown 


Purple 
Purple 
Faint brown 
Purple 


Reddish-purple 
Reddish-purple 


Yellow-brown—green-grey 


Faint green-grey 
Faint green-grey 


Orange 
Orange 


Orange 


Grey 





Grey—grey-violet 
Yellow 
Yellow 
Yellow 
Yellow 
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Vitalis test 





Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Yellow/yellow/orange 


Faint yellow/ 





/pale orange 
Yellow/yellow/orange 
Yellow/yellow/orange 
Faint yellow/ /orange rim 
Faint yellow, /orange rim 








Yellow/yellow/orange 


Yellow/yellow/orange 
Yellow/yellow/orange 





Yellow/yellow/orange 


——/pale yellow/light brown 





——/——/yellow 





yellow 





Red—green/brown/brown 
Red—green/brown/brown 


Red—green/brown/brown 


Yellow/——/—— 
Yellow/——/—— 
Yellow/——/—— 
Yellow/——/—— 
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derivatives, but the fact that the morphinans give no colour 
with the Marquis reagent distinguishes them from the latter 
group. The phenols give a yellow colour with nitric acid, 
while the methoxy derivatives do not. The diazo test de- 
scribed above also shows the phenolic group. 


Several crystal tests may be used to identify the different 
members of the group. The bunches of small irregular plates 
which levorphanol gives with platinum bromide do not 
differ greatly in appearance from the rosettes given by race- 
morphan. Both levomethorphan and racemethorphan give 
crystals with styphnic acid, the former dense rosettes, the 
latter rosettes of plates and needles. 


Neither crystal nor colour tests serve to distinguish levor- 
phanol and levomethorphan from their dextro 1somers, 
although, as the table shows, the former may be used to 
distinguish between the racemic and the optically active 
forms. This fact affords a simple method of differentiating 
between (+) and (—) isomers (Clarke, 24). A drop of a solu- 
tien of one known isomer is added to a drop of the test 
solution, followed by a drop of a suitable reagent (5 per cent 
sodium carbonate in the case of levorphanol and dextrophan, 
saturated trinitro-benzoic acid in the case of their methyl 
ethers). If the isomer added is the same as the unknown, the 
precipitate formed will be due to that isomer only, but if it 
is the enantiomorph, crystals typical of the racemate will 


be formed. 


3. The pethidine group. With the Marquis reagent the 
reversed esters give varying shades of brownish or purplish 
red, while the other members give a dull orange. This latter 
test is not very delicate, and the colour may be missed alto- 
gether on the microgram scale. The sensitivity may be increased 
by adding the reagent to the residue heated to 100°C, but 
reagents containing sulphuric acid readily cause charring 
under these conditions, and cannot be used in this way 
with substances extracted from cadaveric material, which 
often char even in the cold. The other colour tests also serve 
chiefly to distinguish between esters and reversed esters, 
although the light blue colour given by the sulphuric acid- 
molybdate reagent with hydroxypethidine and ketobemidone 
helps to distinguish these two compounds, as does the reddish 
purple with the sulphuric acid-tungstate reagent. 


Although most of these compounds form numerous crys- 
talline derivatives, difficulty arises in two cases. With etoxe- 
ridine, the crystals formed with both lead iodide and platinum 
iodide form very slowly, and from concentrated solutions 
only. On occasions they may fail to appear at all, and thus 
cannot be regarded as providing a satisfactory test. With 
ketobemidone it was found impossible to obtain any crystals 
from solutions in dilute acids. Solutions in 90% phosphoric 
acid yielded excellent crystals with the gold halide reagents, 
but these are rather similar to those given by pethidine and 
hydroxypethidine under similar conditions. Differentiation 
may, however, be made by colour tests and by the fact that 
the latter substances readily form crystals from solutions in 


dilute acids. 


The crystals formed by alphaprodine with styphnic acid are 
very small, and are best viewed under polarized light. 


4. Methadone group. Only the alpha isomers of methadol 
and acetylmethadol were available. There is no single colour 
test by which members of this group may be identified, but 
several tests serve to distinguish methadol and acetylmethadol 
from methadone, normethadone, isomethadone, phenadoxone 
and dipipanone. The former give a purple-brown changing 
to grey-green with Marquis reagent, a brown-purple changing 
to green with the sulphuric acid-molybdate reagent, and a 
dull grey-green with the sulphuric acid-vanadate reagent. 
The ketone members of the group give colours with the last 
reagent only, normethadone giving a pale yellow-green, 
methadone, dipipanone and phenadoxone a green changing 


to blue, and isomethadone a transient brown-purple changing 
to violet-blue. 


Numerous crystal tests serve to differentiate between mem- 
bers of the group. The crystals given by normethadone with 
the gold bromide/hydrochloric acid reagent are rather diffi- 
cult to see, as they are usually mixed with amorphous material. 


Alphamethadol and alpha-acetylmethadol may be distin- 
guished from one another by the crystals they give with 
potassium chromate, the latter giving small rosettes of plates 
and the former rosettes and burrs of fine needles. 


5. Miscellaneous group. The dialkylthiambutenes give bril- 
liant colours with all the reagents used, the colour change 
with fuming nitric acid being particularly distinctive. In 
addition to the tests shown in table 4, these compounds give 
a red colour turning to green with the paraformaldehyde/ 
phosphoric acid reagent introduced for the detection of sola- 
naine (Clarke, 18). The various members of the group may 
be distinguished from one another by crystal tests. 


Both colour and crystal tests are available for the identi- 
fication of propoxyphene and tolpronine. In the case of 
dioxyphetyl butyrate and moramide, however, no colour 
tests could be found, although there are several good crystal 
tests. The three isomers of the latter compound may be differ- 
entiated by the method described above for the N-methyl- 
morphinans, using a 5% solution of ammonium thiocyanate. 
Racemoramide gives large plates with this reagent, while the 
optically active forms give only oils. The latter are distin- 
guished from one another by cross testing with a solution of 
one known enantiomorph. As the test is not particularly 
sensitive, concentrations should be in the range of 5%-1%. 


The benzodioxans (Jacob, Blozovski, & Echinard-Garin, 25) 
give a bright yellow colour with all the sulphuric acid reagents. 
In this they resemble the benzhydryl ether derivatives (Clarke, 
20). They form few crystalline derivatives, however, and 
differentiation between members of this group is not easy if 
only microgram quantitics are available. 

All the tests described in this paper were carried out with 
microgram quantities of the pure subtance. The sensitivities 
given refer to the actual quantity of the compound that may 
be detected in that particular test. 


SUMMARY 


Crystal and colour tests are described for 51 analgesic 
drugs. 
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Desomorphine (0.5 2g) with mercuric chloride (x 80) Metopon (1.0 4g) with picrolonic acid (x 80) 
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Morphine-N-oxide (1.0 4g) with potassium tri-iodide (3) (x 125) Nalorphine (0.5g) with potassium chromate (x 280) 
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Acetyldihydrocodeine (0.5 4g) with picric acid (x 80) Pholcodine (0.25 wg) with platinum chloride (x 80) 





with the micro-erystalline tests 
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Thebacon (0.1 4g) wih potassium cadmium iodide (x 80) Levallorphan (1.0 wg) with ammonium thiocyanate (x 80) 
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Levomethorphan (0.5 1g) with lead iodide (x 80) Levorphanol (0.5 wg) with platinum bromide (x 280) 









Racemetorphan (0.5 wg) with trinitrobenzoic acid (x 80) Alphameprodine (0.25 wg) with platinum chloride (x 80) 
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Alphaprodine (0.5 wg) with picric acid (x 280) Etoxeridine (4%) with lead iodide (x 80) 
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Ketobemidone (0.25 ug in phosphoric acid) with gold bromide (x 80) Morphceridine (0.5 2g) with potassium bsimuth iodide (x 125) 
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Pethidine (0.5 2g) with picric acid (x 125) Trimeperidine (0.5 zg) with lead iodide (x 80) 





with the micro-erystalline tests (continued) 
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Alphamethadol (1.0 12g) with zinc chloride (x 280) Dipipanone (0.25 wg) with platinum chloride (x 80) 





Methadone (0.5 wg) with mercuric chloride (x 80) 





Dioxyphetylbutyrate (1.0 ug) with ammonium thiocyanate (x 80) Propoxyphene (0.25 wg) with potassium tri-iodide (3) (x 80) 
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Appendix A 


Reagents for microcrystalline tests 


(Unless otherwise indicated, the quantities shown are dissolved in 100 ml 
of water) 


1. Gold bromide : 5 g gold chloride + 5 g sodium bromide. 

2. Gold bromide / hydrochloric acid : 5 g gold chloride + 5 g sodium 
bromide in 100 ml concentrated hydrochloric acid. 

3. Gold chloride : 5 g. 

4. Lead iodide : Dissolve 30g potassium acetate in 100 ml of water, 
adjust to pH6 with acetic acid, and saturate with lead iodide. 


uw 


Mercuric chloride : 5 g. 

6. Picric acid : 5g. 

7. Platinum chloride : 5 g. 

8. Platinum iodide : 5 g platinum chloride + 25 g sodium iodide. 

9. Potassium bismuth iodide : 5 g bismuth subnitrate + 25 g potassium 
iodide in 100 ml of 2% sulphuric acid. 

10. Potassium cadmium iodide : 1g cadmium iodide + 

iodide. 


11. Potassium chromate : 5 g. 


2g potassium 


12. Potassium iodide : 5 g. 


13. Potassium mercury iodide : 1.5 g mercuric iodide + 5g potassium 
iodide. 

14. Potassium permanganate : 2g potassium permanganate +5 drops 
syrupy phosphoric acid. 

15. Potassium tri-iodide (1) : 2g iodine + 4g potassium iodide. 

16. Potassium tri-iodide (2) : 0.1 g iodine + 0.2 g potassium iodide. 

17. Potassium tri-iodide (3) : 1 g iodine + 50g potassium iodide. 

18. Sodium carbonate : 5 g. 

19. Sodium phosphate : 5 g Na,HPQ,. 

20. Zinc chloride : 5 g. 

21. Trinitrobenzoic acid : Saturated solution. 

22. Platinum bromide : 5 g platinum chloride + 10 g sodium bromide. 

23. Picrolonic acid : Saturated solution. 

24. Styphnic acid : 5 g. 

25. Di-sodium methyl arsonate : 5 g. 

26. Potassium cyanide : 5 g. 


27. Ammonium thiocyanate : 5 g. 
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The Shanghai Opium Commission 


It is now fifty years since the International Opium Com- 
mission met at Shanghai from 5 to 26 February 1909, setting 
afoot the development of the international control of narcotics. 
The initiative for organizing the Commission came from 
US President Theodore Roosevelt’s government, which 
in 1908 had canvassed Far Eastern and interested European 
powers. 

Representatives of the following countries took part: 
United States of America, Austria-Hungary, China, France, 


Germany, United Kingdom, Italy, Japan, Netherlands, Persia, 
Portugal, Russia and Siam. 


Bishop Brent, the US Chief Delegate, was elected Presi- 
dent. The delegates to the Commission, which was expressly 
differentiated from a “ conference ”, had no power to sign 
a diplomatic Act — indeed, they did not even sign the final 
resolutions (even though these were all carefully qualified 
recommendations): instead, they voted that the President 
should sign for all. 

The international ramifications of the Chinese opium 
problem were the primary motive for convoking the Commis- 
sion. In 1906 an imperial edict had been published prohibiting 
the cultivation and smoking of opium in the Chinese Empire 
over a period of ten years. This was being implemented with 
greater success than had been anticipated, and meanwhile 
the Indian Government, pressed by rising British public 
opinion, had agreed to a contemporaneous reduction in the 
export of Indian opium to China, the revenue alone from 
which had amounted to almost £3,000,000 sterling in 1907. 


While the regional aspect of opium smoking and of inter- 
national trade in prepared opium constituted the primary 
concern of the Commission, its members were already well 
aware of the wider geographical scope of the narcotics problem 
in general, including addiction to manufactured opiates. 
In the consideration of the principal problem of opium 
smoking and its supplies one could already notice two diver- 
gent viewpoints which continued to play an important part 
during the decades preceding World War II. One, mainly 
represented by the US delegation, urged a very early or 
immediate suppression of opium smoking; 
advocated regulation and gradual prohibition. 


the other 

The Commission as a whole adopted the latter view. It 
passed a number of resolutions urging gradual suppression 
of opium smoking and measures intended to stop the smuggling 
of narcotics, including opium, especially by prohibiting their 
export to territories which did not legally admit them. Appeal 
was also made to the governments controlling foreign conces- 
sions and settlements in China to take various measures to 
co-operate with the efforts of the Government in China, 
including the closing of opium divans and the application of 
domestic pharmacy laws in the concessions and settlements. 


As regards manufactured opiates the Commission strongly 
urged governments to take drastic measures to control the 
manufacture and distribution of morphine, addiction to which 
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was spreading, and of other derivatives of opium liable to 
similar abuses. 


Although the Commission was not intended to establish 
binding obligations, it nevertheless accelerated the efforts 
which only three years later led to the conclusion of The 
Hague Opium Convention of 1912, establishing narcotics 


control as an institution of international law on a multilateral 
basis. 


The recommendations adopted by the Shanghai Commission 
read as follows: 


BE IT RESOLVED: 


1. That the International Opium Commission recognizes 
the unswerving sincerity of the Government of China in their 
efforts to eradicate the production and consumption of opium 
throughout the Empire; the increasing body of public opinion 
among their own subjects by which these efforts are being 
supported; and the real, though unequal, progress already 
made in a task which is one of the greatest magnitude. 


2. That in view of the action taken by the Government 
of China in suppressing the practice of opium smoking, and 
by other governments to the same end, the International 
Opium Commission recommends that each delegation 
concerned move its own government to take measures for 
the gradual suppression of the practice of opium smoking in 
its own territories and possessions, with due regard to the 
varying circumstances of each country concerned. 


3. That the International Opium Commission finds that the 
use of opium in any form otherwise than for medical purposes 
is held by almost every participating country to be a matter 
for prohibition or for careful regulation; and that each country 
in the administration of its system of regulation purports to 
be aiming, as opportunity offers, at progressively increasing 
stringency. In recording these conclusions, the International 
Opium Commission recognizes the wide variations between 
the conditions prevailing in the different countries, but it 
would urge on the attention of the governments concerned 
the desirability of a re-examination of their systems of regu- 
lation in the light of the experience of other countries dealing 
with the same problem. 


4, That the International Opium Commission finds that 
each government represented has strict laws which are aimed 
directly or indirectly to prevent the smuggling of opium, 
its alkaloids, derivatives and preparations into their respective 
territories; in the judgement of the International Opium 
Commission it is also the duty of all countries to adopt reason- 
able measures to prevent at ports of departure the shipment 
of opium, its alkaloids, derivatives and preparations, to any 
country which prohibits the entry of any opium, its alkaloids, 
derivatives and preparations. 


5. That the International Opium Commission finds that the 
unrestricted manufacture, sale and distribution of morphine 
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already constitute a grave danger, and that the morphine habit 
shows signs of spreading: the International Opium Com- 
mission, therefore, desires to urge strongly on all governments 
that it is highly important that drastic measures should be 
taken by each government in its own territories and possessions 
to control the manufacture, sale and distribution of this drug, 
and also of such other derivatives of opium as may appear 
on scientific inquiry to be liable to similar abuse and pro- 
ductive of like ill effects. 


6. That as the International Opium Commission is not 
constituted in such a manner as to permit the investigation 
from a scientific point of view of anti-opium remedies and of 
the properties and effects of opium and its products, but 
deems such investigation to be of the highest importance, the 
International Opium Commission desires that each delegation 
shall recommend this branch of the subject to its own govern- 
ment for such action as that government may think necessary. 


7. That the International Opium Commission strongly 
urges all governments possessing concessions or settlements in 
China, which have not yet taken effective action toward the 
closing of opium divans in the said concessions and settlements, 
to take steps to that end, as soon as they may deem it possible, 
on the lines already adopted by several governments. 

8. That the International Opium Commission recommends 
strongly that each delegation move its government to enter 
into negotiations with the Chinese Government with a view 
to effective and prompt measures being taken in the various 
foreign concessions and settlements in China for the prohi- 
bition of the trade’ and manufacture of such anti-opium 
remedies as contain opium or its derivatives. 

9. That the International Opium Commission recommends 
that each delegation move its government to apply its phar- 
macy laws to its subjects in the consular districts, concessions 
and settlements in China. 
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The legal trade in narcotics 


The Annual Report of the Permanent Central Opium 
Board to the Economic and Social Council on its work has 
been a perennial item on the agenda of both the Council 
and the Commission on Narcotics Drugs. The report on. the 
Board’s work in 1958! presents an over-all picture of the 
legal trade in narcotics throughout the world in 1957, derived 
from the statistics submitted to the Board by governments 


1 Document E/OB/14, November 1958. 


in pursuance of the international conventions of 19 February 
1925 and 13 July 1931 and of the Protocol of 19 November 
1948. Extracts of this report follow? 


® For the report of the Permanent Central Opium Board on its work 
in 1951, see Bulletin on Narcotics, vol. IV, No. 2; for the report on 1952, 
see idem, vol. V, No. 1; for the report on 1953, see idem, vol. VI, No. 1; 
for the report on 1954, see idem, vol. VII, No. 1; for the report on 1955, 
see idem, vol VIII, No. 1; for the report on 1956, see idem, vol. IX, No. 1; 
for the report on 1957, see idem, vol. X, No. 1. 


TRENDS IN THE LICIT MOVEMENT OF NARCOTIC DRUGS IN 1957 


Raw Materials 


(a) Raw opium. During the twelve years (1946-1957) which 
followed the Second World War, the annual production of 
raw opium ranged between a minimum of 507 tons in 1949 
and a maximum of 1,295 tons in 1953, the average being 
867 tons. Annual production in the last four years remained 
below this average, ranging from 821 tons in 1955 to 714 tons 
in 1957. This trend is attributable to a sharp drop in production 
in Turkey and to the cessation of production in Iran after 1955. 


Raw opium production 
1953 


1954 1955 1956 1957 
(Tons) 

WMD coca cw eae sees 629 438 362 348 485 
SOERET Seocbnkcseans 321 70 222 277 45 
WOR heap est ak taatees 227 144 95 = _ 
LIGA ec ahictaiveniones 92 103 109 105 147 
Other countries ..... 26 18 33 51 37 
Torar... 1,295 773 821 781 714 


On the other hand, opium requirements increased, following 
the ever growing demand for codeine: in 1954, 609 tons 
of opium were utilized in the manufacture of morphine 
(thereafter converted into codeine to the tune of about 90%), 
against 659 tons in 1955, 676 tons in 1956 and 885 tons in 1957. 
To determine the total amount of opium licitly utilized in 
the latter year, there should be added the 25 tons consumed 
in the form of medicinal preparations, and the amount used 
for quasi-medical consumption (34 tons in India and 14 tons 


in Pakistan) and non-medical consumption (28 tons in 
Thailand). 


Expressed as far as possible in terms of a standard consistency, 
the figures of opium production and utilization show that 
production has fallen short of demand after 1953. Stocks 
accordingly declined from 1,744 tons at the end of 1953 to 
approximately 950 tons at the end of 1957, which latter figure 
is roughly one year’s requirements. 


(b) Poppy straw. The information on poppy straw which 
the conventions require governments to supply to the Board 
refers only to the quantity utilized for the manufacture of 
morphine and to the quantity of morphine thus produced. 
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The amount of morphine extracted from poppy straw 
reached a peak figure of 20 tons in 1954, but declined in 1955 
to 18 tons, and in 1956 to 14 tons, rising again to 17 tons in 
1957. Between 1954 and 1957, the decrease was greatest in the 
Federal Republic of Germany and in France. In Hungary, 
Poland and the Netherlands there was no decrease, and two 
countries, the USSR and Romania, began to manufacture 
morphine in this way in 1957. 


The average yield of morphine production from poppy 
straw fell from 0.19% to 0.15% between 1954 and 1956 and 
remained at the latter figure in 1957. 


(c) Coca leaves. In considering the trends of coca leaf pro- 
duction and consumption, it is to be remembered that most 
of the figures available under both these heads are rough esti- 
mates. Only twice in its history has the Board received pro- 
duction statistics for a given year from all the countries where, 
to its knowledge, production is licit. For each of these two 
years, 1954 and 1957, the figure was in the neighbourhood 
of 13,000 tons. The greater part was harvested in Peru (10,200 
tons) and in Bolivia (2,700 tons); by comparison, the quantities 
produced in other countries — 140 tons in Colombia, 17 tons 


in Indonesia and 1 ton in the Republic of China — are 
negligible. 


The amounts harvested in South America are almost entirely 
used for non-medical consumption — that is, for chewing — 
either in the producing countries themselves or in one non- 


producing country, Argentina. According to the available 
data, this consumption in the last five years was as follows: 


1953 1954 1955 1956 1957 
(Tons) 
PE ci Citranwahca ne ce 9,134 9,250 9,319 9,452 9,954 
SINE owe ebe ake 2 2,764 2 2 2,590 
RRND “5's cic n's sea 213 129 155 14 152 
6 ee 120 110 100 80 32 


The governments of these countries have declared their 
intention of progressively eliminating this habit. With regard 
to Argentina’s exceptionally low consumption figure for 1956, 
the Government explained that coca leaves were imported 
in that year for medical purposes only. It is difficult to believe, 
however, that so traditional a consumption could diminish 
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by 90% in a single year, and the conclusion seems inescapable 
that the Argentine consumers must in 1956 have obtained their 


. . > 
supplies from sources not reflected in the Government’s 
statistics. 


The amounts of coca leaves utilized in the world for medical 
purposes (the extraction of cocaine) have dropped from 623 
tons in 1955 to 309 tons in 1956, and 248 tons in 1957 — 
i.e., for the latter year, to a figure corresponding to 2% of the 
annual crop. This decline is apparent in all manufacturing 
countries of any importance, and it will be discussed in greater 
detail below, under the headings “Crude cocaine” and 
“ Cocaine ”. 


(d) Cannabis. As regards cannabis the only data available 
to the Board which lend themselves to comparative study 
are those relating to medical and quasi-medical consumption. 
It will be recalled that in 1952 the World Health Organization 
expressed the view that there was no justification for the 
medical use of cannabis preparations,? and in 1954 the Eco- 
nomic and Social Council invited governments to discontinue 
such use.4 At that time, the consumption of cannabis in the 
26 countries or territories where it occurred amounted to 
862 kg, of which 357 kg was consumed in India alone. In 
1957, the number of these countries or territories had declined 


to 21, and their consumption to 559 kg, India’s share being 
136 kg. 


Manufactured Drugs 


(a) Morphine. The volume of morphine production depends 
on the demand for codeine. In fact, 87% of the morphine 
manufactured is converted into codeine, 7% or 8% is con- 
verted into ethylmorphine and 1% into pholcodine, benzyl- 
morphine, hydromorphone, diacetylmorphine, dihydromor- 
phine and into substances which are not addiction-producing. 
Thus only a tiny fraction of the morphine manufactured is 


consumed as such, and this consumption is continually 
decreasing. 


The demand for codeine, as will be seen in section (c) below, 
increased considerably in 1957 and corresponding amounts 
of morphine had to be manufactured, the total rising to 109 
tons, or 25% more than in 1956 and 48% more than in 1953. 
This is the first time that production has reached — and 
passed — the 100-ton mark. Almost all manufacturing coun- 
tries contributed to the increase, the only exceptions being 
Czechoslovakia, the German Democratic Republic, Spain and 
India, where production, which is in any case small, decreased 
or remained stationary, their combined output falling from 
approximately 7 tons in 1953 to 5 tons in 1957. It was in the 
following countries that production increased most markedly 
in absolute figures between 1953 and 1957: the United 
Kingdom (9.9-18.4 tons), the Federal Republic of Germany 
(5.6-11.6 tons), the USSR (95-14 tons), France (6-10 tons), 
Hungary (6.3-8.6 tons) and Japan (2.4-4.4 tons). In no other 
country did the increase exceed 2 tons. 


(b) Diacetylmorphine. In 1957 three countries manufactured 
diacetylmorphine: the United Kingdom (47 kg), France 


3 See Bulletin on Narcotics, Vol. IV, No. 3. 
* See Bulletin on Narcotics, Vol. V1, No. 3-4. 


(17 kg) and Belgium (11 kg). While total production in 1957 
(75 kg) is above that of 1956 (60 kg) it is only half the figure 
for 1953. In Hungary production ceased during 1956 and all 
the diacetylmorphine available in that country was converted 
into nalorphine, a substance which is not regarded as addiction- 
producing. Manufacture of diacetylmorphine in France will 
presumably disappear when in due course the French Govern- 
ment fulfils its declared intention to prohibit its use. 


In 1957 seven countries (against 18 in 1953) declared a con- 
sumption amounting to 1 kg or more of this narcotic drug : 
the United Kingdom (52 kg), Belgium (10 kg), France (7 kg), 
Canada (6 kg), Australia (1 kg), Italy (1 kg) and Portugal 
(1 kg). In several of them consumption will cease on exhaus- 
tion of the stocks. 


(c) Codeine. Apparently because of the world influenza 
epidemic, the increase in codeine demand was much steeper 
in 1957 than in previous years. From 1956 to 1957 consumption 
rose from 77 to 90 tons. The increase was about 3 tons in the 
USSR, 1.5 tons in France, 1.5 tons in the United States, 1 ton 
in Brazil, and 500 kg each in Canada, the German Democratic 
Republic and the Federal Republic of Germany. 


Production, which was more or less on a level with demand 
in 1955 and 1956, greatly exceeded it in 1957, reaching a 
figure of 97 tons. This trend probably reflects a general con- 
cern to build up stocks, which at the end of 1957 were suffi- 
cient to cover consumption for five months only. 


(d) Ethylmorphine. Consumption of ethylmorphine rose 
from 5.6 tons in 1955 to 7.1 tons in 1957. Sixty-five per cent 
of the increase is due to the greater use of this drug in France, 


whose requirements amount to one-third of world con- 
sumption. 


Production, after falling off slightly from 1955 to 1956 
(from 5.9 tons to 5.5 tons), rose in 1957 to 7.4 tons, the 
highest figure ever recorded. Here again, France’s increased 


production (1.7 ton in 1956 as against 2.7 tons in 1957) was a 
decisive factor. 


(e) Other derivatives of opium alkaloids. The consumption of 
these narcotic drugs is spread over a large number of coun- 
tries and territories and in the majority of them does not reach 
1 kg. Production, on the other hand, is concentrated in a few 
countries and thus affords a more direct indication of the 
trend of demand. World production is therefore shown in 
the following table: only those narcotic drugs the declared 
production of which reached 1 kg. in at least one country 
are mentioned. 


1953 


1954 1955 1956 1957 
(Kilogrammes) 
Dihydrocodeine ......... 592 1,040 1,039 1,528 1,963 
Hydrocodone ........... 704 * 741 761 1,011 1,301 
ae 206 526 561 861 948 
JRVOOGORE oe ccee 247 * 287 430 397 344 
NE singe Sasuke ws 90 147 103 133 140 
Benzylmorphine ......... 70 64 46 _ 89 
Hydromorphone ........ 108 113 125 20 88 
Acetyldihydrocodeine .... 1 a 5 3 6 
Dihydromorphine ....... = —_ 31 49 — 








* Incomplete. 
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(£) Crude cocaine. Crude cocaine is merely an intermediate 
stage in the manufacture of cocaine, except in Peru where 
it is produced for export. In that country, production had 
ceased for several years and was resumed in 1954; it continued 
in 1955 and 1956 and was interrupted in 1957. Of a total 
of 945 kg produced in that period, 449 kg were exported. 


(g) Cocaine. Cocaine consumption, which amounted to 
1,976 kg in 1954, began to decrease in 1955. The trend became 
more and more marked until 1957, when consumption was 
only 1,619 kg. Although this is a general phenomenon the 
most noteworthy decreases in absolute figures were in the 
USSR, Japan and the United States. 


Production, on the other hand, did not begin to fall till 
1956, but then did so more appreciably than consumption, 
dropping from 2,593 kg in 1955 to 1,683 kg in 1956, and 
1,039 kg in 1957. This slowing down of production was 
most pronounced in the Federal Republic of Germany, 
Japan, the United Kingdom and the Netherlands. In 1957, 
the Federal Republic of Germany yielded first place among 
producers to the United States, which alone manufactured 
nearly half of the world output. In a few countries, however, 
production picked up again in 1957, but without returning 
to the 1955 level. This is true, in particular, of the Netherlands 
and France. 


World production having in these last two years fallen 
below the level of consumption, the balance had to be made 
up from stocks. Nevertheless, at the end of 1957, stocks were 
still large enough to cover requirements for about a year 


and a half. 
(h) Synthetic narcotic drugs. 


Pethidine. Pethidine consumption has risen uninterruptedly 
since the drug was placed under international control, and 
reached 13 tons in 1955. Since then, the increase has been less 
marked, the figure for 1957 being 14 tons. Out of this total, 
9 tons were consumed in the United States, as was the case 
also in 1956, and about one ton (1,131 kg, to be exact) in the 
United Kingdom, a figure which has varied little since 1954, 
The balance of 4 tons was shared between the other countries 
and territories of the world. 


Between 1955 and 1957, the annual production of pethidine 
remained between 14.5 and 14.8 tons. In 1957 the United 
States produced 9.6 tons, the United Kingdom 2.8 tons, and 
the Federal Republic of Germany 1.2 tons: and four coun- 
tries — France, the Netherlands, Italy and the German Demo- 
cratic Republic —- produced between 100 kg and 500 kg each. 


Propoxyphene. This narcotic drug was brought under inter- 
national control in December 1955, and was placed in group II 
of the drugs listed in the 1931 Convention — that is to say, 
the same group as codeine. The only figures available to the 
Board were supplied by the United States: they relate to 
the production in 1957 and the stock at the end of the year 
of the dextro-rotatory form of this substance: 7,470 kg and 
4,140 kg respectively. 


Normethadone. The Federal Republic of Germany, the 


largest producer and consumer of this drug, has supplied its 
production and export figures only in respect of 1956, these 
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being 1,571 kg and 329 kg respectively. In 1957 Italy, the 
German Democratic Republic and Finland also produced 
normethadone, though in small quantities: 19 kg, 13 kg 
and 6 kg respectively. 

Trimeperidine. This narcotic drug, which was placed under 
international control at the end of 1957, has been manufactured 
for several years in the Soviet Union, where it is known 
under the name “Promedol”. This country has provided 
the following figures for 1957: production 1,845 kg, con- 
sumption 1,245 kg, and stock at end of year 600 kg. 


Methadone. Consumption fell from 570 kg in 1954 to 
464 kg in 1956, and remained at that level in 1957. These 
fluctuations merely reflect variations in the consumption of 
the largest consumer — the United States — where it declined 
from 228 kg to 141 kg over the same period. A downward 
trend is also noticeable in the United Kingdom and the 
Federal Republic of Germany, which are the second and third 
largest consumer countries. 


Production reached its peak in 1954 (608 kg): in the two 
following years it declined appreciably, to 468 kg in 1955 
and 290 kg in 1956. Both these figures were below those of 
consumption, and this fact doubtless accounts for the increase 
in production in 1957 to 573 kg. 

Ketobemidone. In 1954, the Economic and Social Council 
adopted a resolution urging governments to prohibit the 
manufacture, import and export of ketobemidone,} but the 


two producing countries, Denmark and Switzerland, have 
not followed this recommendation. 


1953 1954 1955 1956 1957 
(Kilogrammes) 
Production 
PCR ss Saws bes cash < 35 24 40 35 31 
DWAIN ok. cnchoins oe 65 — — 12 31 
Torat ... 100 24 40 47 62 


During the period 1954-1957, the following countries 
declared a ketobemidone consumption of at least 1 kg. 


Countries (in decreasing order 1954 1955 1956 1957 

of consumption in 1957) (Kilogrammes) 
Denman ss a a 20 23 19 32 
Federal Republic of Germany ... 23 21 21 21 
OE nw av atces conn Sac sse ens 6 11 10 10 
MINES a0 56.058 vs tnbabeacmss ea 2 3 4 5 
Tia ea Cant ee WOR LES RG a 3 4 4 
DORMEBORE, sesiew esas 6sven aswwd 4 4 a 
as cic he hase x 1 2 2 1 
PEM S simi So CAPSS AS RAE SOAS 1 1 a 1 
PE vans sche ncantenatsaneee 1 — 2 — 
PARI oo. octet Cte ee tS ces ee 2 _ _ _ 
TorTat 64 68 66 78 


These figures indicate that, with a few exceptions, the con- 
sumer countries also have not followed the Council’s recom- 
mendation. 


Dextromoramide. This narcotic drug was brought under 
international control in May 1957. Belgium and the Nether- 
lands, the only countries where, to the Board’s knowledge, 


5 See Bulletin on Narcotics, Vol. V1. No. 3-4. 
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this drug is manufactured, have not declared the quantities 
produced in 1957: Belgium, however, did declare the exports 
effected since the beginning of the second quarter. Although 
many of the importing countries have not yet shown this 


drug in their return it is already clear that it has rapidly come 
into favour. 


Other synthetic narcotic drugs. Apart from the seven synthetic 
narcotic drugs dealt with in the preceding paragraphs, thirty 
others are at’ present under international control. The figures 
supplied to the Board show that none of them is yet manu- 
factured in large quantity or consumed in many countries. 
It should, however, be noted that a certain number of these 
drugs have been under control for only a short period, so that 
no statistics concerning them are yet available to the Board. 
The amounts manufactured are shown below, provided that 
they reached 1 kg in at least one country. The date on which 
each of these drugs was brought under control is given in 
parentheses. 


1953 1954 1955 1956 1957 
(Kilogrammes) 


Anileridine (December 1956) .... 187 123 
Alphaprodine (March 1951) ..... 24 52 45 51 55 
Levorphanol (April 1951) ....... 11 10 54 14 55 
Phenadoxone (March 1951) ..... 41 38 41 32 14 
Diethylthiambutene (December 

| PRS ee ee 15 10 


SHORTCOMINGS IN 


The Board has more than once expressed the view that the 
system of control instituted by the Conventions of 1925 
and 1931 has virtually eliminated the risk of diversion of nar- 
cotic drugs from the licit to the illicit market, and that to this 
extent these two conventions could be said to have achieved 
their purpose. 

On the other hand, it sometimes happens that drugs liable 
to produce addiction are put on the market, and for a time 
escape from the controls contemplated by the conventions. 
This has recently been the case with three substances: acetyl- 
ethylmorphine, dextromoramide and normethadone. 


Acetylethylmorphine 


In 1953 and again in 1956, this drug was manufactured in 
Italy and utilized as an ingredient in a preparation dispensed 
without medical prescription. Acetylethylmorphine is a 
morphine derivative not specifically listed in the 1931 Con- 
vention; in the Board’s opinion, the Italian Government should 
therefore have taken immediate steps to obtain a ruling under 
article 11 of the Convention as to whether it should be placed 
under international control. Even though the quantities 


manufactured were small, it is regrettable that this action 
was not taken. 


Dextromoramide 


This drug, which appears at the present time under a number 
of designations (R.875, Jetrium, Palfium, Pyrrolamidol) is 
recognized as being more dangerous than morphine. It was 


(Continued ) 1953 1954 1955 1956 1957 
e (Kilogrammes) 
Dioxaphetyl butyrate (December 
REA aera ail 5 3 
Racemorphan (April 1951) ...... 31 * 2 - — —_ 
Isomethadone (March 1951) ..... 24 — _ —_ — 


Properidine (November 1954) ... 





* Incomplete. 


The following table shows the amounts consumed, provided 
that they reached 1 kg in at least one country or territory: 


the number of these countries or territories is given in paren- 
theses. 


1953 1954 1955 1956 1957 
(Kilogrammes) 
PAMUIUNGE <0 5. coss'ivn sess 15 (1) 45 (1) 
Alphaprodine ........... 21 (1) 37 (2) 42(2) 40(2) 41 (2) 
Phenadoxone ........... 50 (5) 47 (5) 42(3) 27(3) 23 (2) 
Levorphanol ............ 23* (5) 24(5) 26(5) 16(4) 20(5) 
Diethylthiambutene ...... 3 (1) 5 (1) 5 (1) 
BROpeTIGONe 2.6 656 v cesses 7 (1) 6 (1) 9 (1) 4 (2) 
Dimethylthiambutene ** . 3 (1) 4 (1) 3 (1) 2 (1) 
Dioxaphetyl butyrate .... 2 (1) 1 (1) 
Betaprodine t .......... 3 (1) — 8 (1) 8 (1) — 
Dipipanone tt .......... 1 (1) 1 (1) — 
Isomethadone ........... 18 (1) 2 (1) — — — 


* Incomplete. 

** Under control since November 1953. 
+ Under control since March 1951. 

++ Under control since November 1954. 


NATIONAL CONTROL 


brought under international control in virtue of the 1948 
Protocol by a notification issued by the Secretary-General 
of the United Nations on 15 May 1957; and upon receipt 
of this notification all countries bound by that Protocol 


were under obligation to apply to this drug the provisions of 
the 1931 Convention. 


So far as the Board is aware, only two countries, Belgium 
and the Netherlands, manufacture dextromoramide; and 
these countries, both of which are parties to the 1948 Protocol, 
placed it under national control on 3 February and 15 March 
1958 respectively — that is to say, at least eight months after 
receipt of the Secretary-General’s notification. Because of 
this delay and because, moreover, many importing countries 
also failed to act immediately on the notification, certain 
amounts of dextromoramide were throughout this period 
free to move without the safeguards which the conventions 
seek to apply to the movement of drugs of this character. 


Normethadone 


This drug, which is regarded as being no less dangerous 
than morphine, is utilized in the compounding of anti-tussive 
preparations marketed under the names Taurocolo, Ticarda, 
etc. It was brought under international control from 23 
November 1954, the date of the relevant notification by the 
Secretary-General. The Federal Republic of Germany is the 
chief manufacturer. Not being a party to the 1948 Protocol, 
this country was not bound to bring the drug under national 
control, nor has it yet felt moved to do so. 
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Accordingly the manufacturer of the drug has been at liberty 
to export it, mainly in the form of Ticarda, without the autho- 
rity of import certificates issued by the governments of the 
importing countries. Learning that Ticarda was in fact being 
widely distributed, the Board wrote in 1957 to the Govern- 
ment of the Federal Republic of Germany and was informed 
that 1,571 kg of normethadone had been manufactured, and 
329 kg exported in 1956. The Board later endeavoured to 
obtain the figures for 1957, but without success. 


According to the information supplied for 1956 by the 
Federal Republic of Germany, normethadone or Ticarda was 
exported that year to no fewer than 56 countries and non- 
metropolitan territories. Yet, 48 of them had not mentioned 
the drug either in their estimates or in their statistics. The 
Board therefore reminded the governments concerned that 
the provisions of the 1931 Convention had become applicable 
to normethadone and its preparations from November 1954. 
Several of these governments replied that the transactions had 
taken place without their knowledge. 


The Board feels that the unfortunate state of affairs revealed 
in the preceding paragraphs is attributable not to defects or 
weaknesses in the present international conventions, but 
rather to the failure of governments to apply their provisions 
with due despatch. The Board strongly recommends that 
when any new product for which its inventors claim powerful 
analgesic or anti-tussive properties is about to be marketed, 
the government of the country in which it is manufactured 
should at once examine the possibility of subjecting it provi- 
sionally to the control measures prescribed in the 1925 and 
1931.Conventions, until the World Health Organization has 
pronounced upon its liability to produce addiction. The guiding 
principle in all such cases should surely be that commercial 
interests must yield to considerations of public health. 

With regard particularly to normethadone, the Board’s 
chief aim has been to draw the attention of as many govern- 
ments as possible to the dangerous situation caused by the 


absence of control over exports from the Federal Republic 
of Germany. 








Kstimated world requirements 


of narcotic drugs in 1959 


In pursuance of the International Convention of 13 July 
1931, the Drug Supervisory Body publishes an annual state- 
ment of estimated world requirements of narcotic drugs. This 
statement also includes estimates for the narcotic drugs brought 
under international control by virtue of the Protocol of 
19 November 1948. 


The following table shows the world estimates for the 
most important narcotics in 1959 together with the actual 
figures of production for them in 1957, the last year for which 
statistics have been published by the Permanent Central 
Opium Board. The figures on production have been taken 
from the Report to the Economic and Social Council on the 
work of the Board in 1958,! and the figures on estimates 
as well as the comments have been taken from the document 
Estimated World Requirements of Narcotic Drugs in 1959 


published by the Supervisory Body (document E/DSB/16, 
15 December 1958). 


Production Estimated world 
in 1957 requirements in 1959 
Drug (Kg) (Kg) 
PE owen vac ncenicedes 108 ,955 111,392 
Diacetylmorphine .......... 75 91 
WED sno or cdsukchnchenas 2,124 2,991 
EE cree ns aes 97,005 101 ,649 
Ethylmorphine ............ 7,439 8,615 
ee eee 1,039 2,106 
Pw we chee neehes st 14,846 16,036 
SE en ee 573 718 


In its introduction to its statement, the Supervisory Body 
studies the impact of new drugs on its work. 


“ Every year new narcotic drugs, mostly synthetics, are being 
brought under international control and therefore fall within 
the sphere of the Supervisory Body’s activities. The first 
few years following their appearance are those during which 
the Supervisory Body is called upon to exercise the greatest 
vigilance, the main reason for this being the dilatoriness of 


some governments in subjecting the substances in question 
to national control. 


“ Again, difficulty is often experienced during these periods 
of uncertainty in determining with sufficient accuracy the 
actual requirements of new narcotic drugs, the therapeutic 
uses of which are not yet fully known. Few governments, 
it seems, then attempt to ascertain to what extent such nar- 
cotic drugs, for which they furnish estimates, are intended 
to replace other ones, with similar properties, the estimates 
for which could be reduced accordingly. It follows that 
their estimates for these various narcotic drugs — old and 
new — lead to what is very often an unwarranted increase in 
the over-all figure. It also happens that, on the strength of the 


1 See above, “ Legal Trade in Narcotics in 1957 ”. 


misleading claims appearing in the press, a new and potent 
narcotic drug is administered in cases where milder sedatives 
or harmless cough mixtures might have sufficed.” 

The Supervisory Body held its first session twenty-five 
years ago and it has reviewed the development of its work 
during this quarter of a century in the following words: 

The first Statement of Estimates drawn up by the Super- 
visory Body, in 1933, contained estimates for 182 political 
entities, namely 68 countries and 114 non-metropolitan terri- 
tories. For 128 of them (45 countries and 83 non-metropolitan 
territories) the estimates had been supplied by the national 
authorities, while the Supervisory Body had established those 
for the other 54 (23 countries and 31 non-metropolitan terri- 
tories) which had not furnished any themselves. The present 
statement, for 1959, contains estimates for 167 political 
entities (94 countries and 73 non-metropolitan territories); 
160 of these (for 87 countries and 73 non-metropolitan terri- 
tories) were furnished by the national authorities, so that the 
Supervisory Body had to draw up estimates itself for only 
7 countries. In this respect, the progress achieved has been 
considerable, and almost all countries and territories through- 
out the world now provide estimates. 


The Statement of Estimates for 1934, published in Novem- 
ber 1933, referred to 15 narcotic drugs, all of them “ natural ”, 
whereas that for 1959 covers 43 drugs — 20 “ natural ” and 
23 “ synthetic ”. This afflux of new narcotic drugs has natu- 
rally increased the volume of the Supervisory Body’s work 
and has also made it more complex, because the scientific 
names of the new drugs, particularly the synthetics, are long 
and open to different interpretations. The work would 
indeed have become almost impossible had not the World 
Health Organization some years ago perfected a procedure 
for rapidly giving international non-proprietary names to 
narcotic drugs with specially complex scientific names. 


The evolution of the estimates themselves in these twenty- 
five years has been most revealing. To mention but a few 
examples, the world total of the consumption estimates of 
morphine has steadily declined, falling from 9,370 kg for 
1934 to 5,006 kg for 1959. The corresponding figure for 
cocaine has fallen from 5,760 kg for 1934 to 2,103 kg for 1959. 
The decrease is even more striking for diacetylmorphine: 
from 1,558 kg for 1934 to 74 kg for 1959. For 1934, 48 coun- 
tries and 79 non-metropolitan territories supplied estimates 
in respect of that drug, whereas at the time of the present 


report only 10 countries and 15 non-metropolitan territories 
have done so for 1959. 


On the other hand, the estimates concerning the conver- 
sion of morphine have become steadily higher, rising from 
32,979 kg for 1934 to 106,320 kg for 1959. This increase 
does not reflect an alarming state of affairs, since the use of 
morphine as such has continuously declined over the past 
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twenty-five years, and its consumption has been mainly in 
the form of group II products, in particular codeine and 
ethylmorphine, the estimated consumption of which has 
risen from 26,477 kg to 97,278 kg and from 2,832 kg to 
8,615 kg respectively, during the period under review. The 
increasing consumption of the last-named drugs, to which 
pholcodine has recently been added, reflects the increase in 
the world population, the rising standards of living, the deve- 
lopment of the practice of medicine, and the extension of 
medico-social services in a large number of countries and 
territories which almost entirely lacked them in 1934. 


The marked decline which, despite those factors, has 
occurred in the estimated consumption of morphine as such 
during the period under review, is no doubt due partly to 
the appearance of numerous new narcotic drugs, mostly 
synthetics, pride of place among which must be given to 
pethidine. In fact, the total estimated world consumption of 
the various synthetic drugs covered by the Convention 
amounted to 27,314 kg for 1959, pethidine alone accounting 
for 16,003 kg. 


According to the third study in the series published by the 
World Health Organization under the title “ Synthetic sub- 
stances with morphine-like effect ”,2 the analgesic potencies of 
pethidine and morphine are in the approximate ratio of 1 : 5. 
Thus, to take these two narcotic drugs alone, the appearance 
of pethidine and its growing consumption have not even 
compensated for the decline in morphine consumption over 
the last twenty-five years. 


Furthermore, governments tend less and less to overestimate 
their requirements. This improvement reflects their growing 
concern to guard against the risk of illicit traffic and drug 
addiction, both of them inherent in the procurement of 
excessive quantities. 


These various findings warrant the conclusion that the 1931 
Convention has shown its usefulness, and the attitude of most 
governments is a sign of the importance which they attach to 


the system of estimates as a means of controlling the trade 
in narcotic drugs. 





2 WHO Bulletin 1956, 14, 353-402. 











NOTES 


The Singapore Central Narcotics Intelligence Bureau 


The Bureau was constituted early in 1954 as a section of the 
Customs Department for the purpose of consolidating gains 
made locally in the vigorous campaign against traffickers in 
narcotic drugs. 


A sound basis, at least in so far as the local ramifications of 
the traffic were concerned, already existed in the Customs 
Central Records Office; and expansion, aimed at promoting 
the closest co-operation with countries having a similar prob- 
lem, now followed rapidly. 


While maintaining the closest liaison with local law en- 
forcement authorities such as the police, the immigration 
service and the Corrupt Practices Investigation Bureau, links 
were established with numerous suppression agencies in 
twenty-six other countries, as well as with the International 
Criminal Police Organization. 


A quarterly confidential bulletin is published and distri- 
buted to forty-one authorities abroad. 


A further and most valuable contribution to better under- 
standing has been afforded by mutual liaison visits and train- 
ing courses. Officers cf the Bureau have visited their counter- 
parts and officers connected with the illicit drug traffic in 
India, Thailand, Sarawak, the Philippines, Hong Kong, 
Ceylon, the Persian Gulf, Italy, Switzerland and the United 
Kingdom. Officers from Indonesia, Burma, Thailand, Hong 
Kong, the Philippines, Sarawak, Ceylon, India, Nepal, the 
United Kingdom and the United States have visited the 
Bureau; and in some cases training courses have been provided. 
Two Iranian officials are scheduled to arrive for a training 
course next year. 


The basic tool of the Bureau is the card index. Information 
from diverse sources, not necessarily solely concerned with 
narcotics trafficking (there is a close connexion, for instance, 
between the traffic in gold and the traffic in drugs; and landing 
agents expert at running dutiable contraband into lonely 
beaches are equally expert at landing opium), is fed to the 
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Bureau, where sifting, evaluation, recording, annotation and 
dissemination take place. 


The process is an expanding one, as the more that is fed 
into the Bureau, the more it can divulge and the more useful 
it becomes. Time and again it is proving of great value on 
the research side and in piecing together the complex rami- 
fications of trafficking syndicates. 


The General Assembly of the International Criminal Police 
Organization 


The twenty-seventh session of the International Criminal 
Police Organization General Assembly was held in London 
from 5 to 19 September 1958. As usual, the Assembly 
appointed a special committee to deal with the question of 
narcotic drugs. The Assembly adopted two resolutions on 
the subject of the illicit traffic. It noted that the illicit drug 
traffic had not decreased, and that the results obtained in the 
struggle against it had not been satisfactory; it felt that the 
struggle against traffickers could be reinforced by exchanging 
and comparing information on the methods used by the 
traffickers and on the new methods and techniques used by 
departments dealing with the suppression of this traffic. In 
view of these facts, the first resolution asked the countries 
and territories affiliated to the ICPO to send to the General 
Secretariat as much information as could be gathered from 
codes used by traffickers; it requested the countries affected 
by the international drug traffic to send the General Secre- 
tariat information which might help to suppress this traffic, 
and considered that in future the greatest possible number 
of such countries should be represented on the Committee 
on Drugs of the International Criminal Police Organization. 
The Assembly, in a second resolution, requested the Secretary- 
General of the International Criminal Police Organization to 
take the necessary steps to organize in Asia a regional meeting 
of the services concerned with the suppression of the illicit 
drug traffic in the Far East, and urged all the countries in 
this part of the world to send qualified representatives to 
that meeting. 
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